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This listing of claims will replace all prior versions, and listings, of claims in the application. 

1 . A method of forming a tubular liner within a preexisting structure, comprising: 

positioning a tubular assembly within the preexisting structure; and 

radially expanding and plastically deforming the tubular assembly within the preexisting 
structure; 

wherein, prior to the radial expansion and plastic deformation of the tubular assembly, a 
predetermined portion of the tubular assembly has a lower yield point than 
another portion of the tubular assembly. 



Or. T-he-methe d of claim 1, wh ere i n t he pred et er m i n e d po rtio n o f the tub u lar as s e m bl y has-a 

a ft er the ra dia l-ej^paflsten-and-plas t ic de f or mat io n . 

2. An expandable tubular member comprising a steel alloy comprising, by weight 
percentage, the following: 

0.065 to 0.18% C. 

0.006 to 1.44% Mn. 



0.006 to 0.02 % P. 



0.001 to 0.004%_S J 



0.24 to 0.45% Si t 



up to 0.16%.Gu. 



0.01 to 9.1% Ni. and 



0.02 to 18.7% Cr. 
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"T K p m pthoH nf pl.pirn 1 \A/h prpi n t h f^ n rp>Hptprrni n pri nnrtion r\f th£* f t ib\ \ tinr 

high e r ductility prio r to th e An expandable tubular member, wherein the yield point of 
thej^gandaMe tubular member is at m^slabout 46.9 to 61,7 ksi prior to a radial 
expansion and plastic deformation-theft : and wherein the yield point of the expandable 
tubular member is at least about 65.9 to 74.4Jksj after the radial expansion and plastic 
deformation. 

4 . The m e tho d o f cl ai m 1 , w hefetfhjhe-pfed^ has a 

tewe f An expandable tubular member, wherein a yield point of the expandable tubular 
member after a radial expansion and plastic deformation is at least about 5.8 to 40 % 
greater than the yield point of the expandable tubular member prior to the radial expansion 
and plastic deformation than after the r ad ial exp an sio n and pla stic deformatio n. 

5 . ^Phe-method-of -cla An expandable tubular member, wherein the pFede t ermi n ed- 
portjon anisotropy of the expandable tubular ass e m b ly has a l arg e r inside-diameter 
after member, prior to the radial expansion and plastic deformation than ot h e r p ortions o f the 
tukuter as s emb l y . , ranges from about 1.04 to at least about 1.92, 

6. The m e tho d of claim 5 , furth er co m pri sin g: 

positi o ni n g anoth e r tubu lar asse mbly within the pre e x isting str u ctu r e in o ver lapp in g 

r-elati Qn4o-fee^^ u^ar^&s emb I y ; a nd 
r ad iall y exp a nding an d p l as t i c a lly deforming the other tubula r ass e mb l y within the 

nrpp y i cti nn ctn.icfrt.i ecu 

pt CCAICrtTT ty Otl uutU rt»~-y 

whefei n , p r i or to th e r adia l-e x p ansi o n and p l ast i c defo rmati o n of t h e t j^kute^nasse m bl y , a 
pre4etermme4^t4feB^^4h^other tub u lar-assembl y h a s^a-to-wef-yield-po i nt than 
a noth er po rt io n o f the ot h e r tubular ass e m b ly . 

1-. The m e thod of claim 6, w he rein t he4nside diame t er of th e-fa4faHy-e^pan4ed and 

p l astically defofmed-etheF-portion of th e-tobutef-asse m bl y is equ a l to4he-iR-side-dia-meter-QR-he 
fad-fa-Hy-e^p and e d and plastically d e f o rm ed other p ortio n of the ot herfeb^-lat^assembly. 

8. The-mot^od-of-dainMr^efe in th e pr ede termin e d portion of th e tubular a ssembly 

GGffljc 



^e^efeod^Glai^ 
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4-6, The-meihed of claim 1 , wh e r ein the p r edetermined po rtion of th e tubular ass e mbly 

44, The-met-he^f-otaifn-^ 

en d por ti o n o f th e tub u lar as se mb l y 

43, T h e m e th o d of claim 1 , w h er e in th e other portion of the tubul ar ass e mbly compris es a 

p l u ralit y o f oth e r p ortions of the tubular assembly. 

43, The---met-hGd-o^^ 

p l ura l i ty of spac e d a p a rt-othef^ertien-s o f t h e tubular-assembly. 

-14, The m e th od of ctafm-Vwherein the tubu lar assembl y co mp rises a p l wati ty of tubu la r 

members couple4-to-ORe-aRother by cor-res-p onding tubu lar couplings. 

The-me t h o d o f cl a im 14, w here i n t he4ubutef-€Guptift§S' c o m pr is e the p rede t ermin e d 

p o r ti ons-o : Pthe4ub4^ te r a ssembly ; and w herei n the tub ulaf-membefs co mpr i s e th e o th er p or ti on 



4& The method of claim 14, wh e r e in one or more of th e tu b ular couplings c ompr i se the 



47, The-fflethod o f clai m 14r^erelf^-oa e or m ore^the tub u lar me mb ers com p rise4he 

p r ede te r min ed p ort i ons of th e tubular as se mbly . 

4& The me t hod of claim 1 1 w he r e in t he prede termin e d po r t i o n o f t h e t ubul a r as s e m bly 

de f i n es oae-of-more-opefm§^ 

49, The-method-of^lai m 18, wherein-ORe-QP-more of th e^pem^-ooffl pr i se s teter 

20, The-method o f clai-m-4-§ T -wherei n the afflsotropy for the^redeterrTHrfed-poFtion of t he 

tubular assembly-is greate^t-ten-tr 
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ir f hp , n^prl ptp rrninpH nortin n of fh p 




i p Qf r. Qin h.Q i 




pQftion-Qf4fre4yk^ m b ly is gre ater than 0.1 2. 

23, T h e m e t ho d o f cla im 1 , where in the aniso t ro py fo r t h e pr e det e rmin e d po rtio n o f the 

tafeutef^sseff^^ 

p r edeter m i n ed p o rtio n of the tu bular assembl y is greater than 0.12. 

24-. T he m e tho d-ef^lai- m 1 , wh er ein th e pred e te r mined po rtio n o f the t u b u lar-assembly 

CQmpr4se^4i-r-s£-s^ 1^44 % M n, 0.01 % ^p r Q T QQ3J%^ r ^2^ 

S i, 0.01 V Gu^^l-^NVand 0. 02 % Cr. 

26 The-met hod of claim 24 ^ A/here i n the yi e ld point of the predeter min e d p ort io n of the 

tu-bular assemb-ty4s-at-most-abQut 46. 9 k si prior to the radial expansion and plastie-defor m ationi 
and w he r ein th e-yieid-pei nt of th e pr ed etermine d portion o f th e tu b u taF^assemb-r/4s-a44east 
about 65.9 ksi af t er t h e radi a l expans io n a n d pl ast ic def ormat i on. 

2-€h T-he-me-triQd-Qf-Giaim 24, w herein the y ieM~po in t o f th^pr-edetermj ned-po rt i o n o f the 

tuhuiar-asseffl^ ab out 40 % 

greater than the yield point of the predetermined portion of the tub u lar asse mb l y p r io r t o t h e 
radial-expansion a n d p 1 a-stte-defeFmat-ienT 

27- ; T he method of c la im 24, w ^efe4n4he-aniso t rop y of the p r e d e t ermi n e d port ion of the 

tu bul ar asse m b ly , p r i o r to the r a dial e x p a n si on a n d p lastic d ef o r m a t ion, i s a bo ut 1.48. 

2& Th e method of claim 1, wh o roin the predetermined portion of the tubul a r assembl y 

s em pri se s a second steel alloy comprising: 0.18 % C, 1.28 % Mn, 0.017 % P, 0.00 4 % S, 0.29 
% Si, 0.01 % Cu, 0.01 % Ni, and 0.03 % Cr. 

2-9, Th e meth od-o^lairn-^y-w^ef esn the yi e l d point of the pred e termin ed-por fen of th e 

tubuiar-ass&m bly i s at mo st a bout 57. g4^i-pH4oj^ and piasfedeformationi 

and-fltfrefeif^ portion of the-tototai^assemfely is a t least 

abeu t 7 4.4 ksi^e^#^^4ial~exp 
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30-= The-m et h od of cl aiffl-23 r ^epein4foe^ of the pr edetermined-por t ion ofr4he 

tubula ^assembl y after the ra dial e x pansten-a-n d plasti c defo rmati on i s a t l east about 28 % 

rad i al expansi on and plastic d ef o rm a t ion. 

34-; The m etho d of c l a im 2 § T ^herei n the anis otro py of t he pred e t e rmin ed p or t io n o f th e 

fa-kutef-asse m b ly , pr i or to fee-^dial-exfiaftsteB-aBd pl a st i c defamatio n, is abo ut 1.0 4 . 

32-, The metheet-o^el^ portion^tbe-tubular assembly 

co mpri se s a third s t eel alloy compris i ng: 0.08 % C, 0.82 % Mn, 0.006 % P, 0.0 0 3 % S, 0.30 % 
Si^-Q^^-Gu, 0.05 % Ni, and 0. 0 5-%-Grr 

33, The-method of cl a i m 3 2 , whefein4^e^msotm^ por t ion of-t-he 

tufeuia ^assembly, p rior to th e ra d i a l e xpa ns i on and plastic d e formation, is about 1.92r 

34 T h e m e t hod o f cl a i m i T-where in th e pr ed et e rmin ed p ort i o n of the tubula f-as s e m b ly 

comp r ises a fourth steel a llo y comprisin g: 0 . 02 % C, 1 .31 % Mn , 0 . 02 % P, 0.001 % S, 0.45 % 
S i , 9.1 %N i, a nd 18 .7 % Cr. 

3& Tbe methe d o f c l aiR^^tr-wherein to e-a-nisetropy o f the-pfedeterm i ned portion of the 

tubular assembly, prior to the radial e x pa nsio n a nd plastic defo r matio n, i s about 1 .34. 

36, T h e me th o d o f cla im 1, w here in th e yi eld p oin t of the prede t e rmined p ortio n o f the 

attd-wb e rei n th e y ie l d poi n t of the pre d ete r m in e d portio n of th e tubular a ssembly is a t lea st 
ateobri4>§T94^si^ftef^ 

3-7, Tben^ethede^elaim-^^ p oi nt of t he pfedetefmifled-portion of the 

tykotefasse mbly af te r the radial-ex pansion and plast i c d e fo fmation-is^Meas t abo u t 40 % 
gre at er th a n-the-yiejd poin t of 4he~£Hedetefmm^ 
radial e x p ansi o n and p l a st ic d e fo rmation 

3& The-method of cl a im 1 , w hereie-tt^e-anisotropy of the predetermined p o rti o n o f the 

tul^aFHassemi^™^^ 
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3- 9, The meth o d o f cl aim 1, w freretfv4he-yiel€[^e^ p orti on of th e 

ty-butef-assem bly i s at m ost a b out 57.8 ksi p ri or to th e r ad i al exp ansio n and pl a s t i c d efo r ma t i on 
afid-w-hefeirv-the yi eld point-of the preeteteroroed-ftOFtio^^ is at [east 

abeut 74. 4 k si a fter th e racial expa nsio n and plas ti c d eform a tion. 

40, The m e tho d o f cl a im 1 , wh er ein th e^yiel d point of th e predeter m i ne d p orti on of th e 

tubu l ar assembly-after the ra d-ial expansion-af)d plastic def o rmation is a t-least-abou t 28 % 
g r e at e r th a n th e yi e l d po i nt of the predetermined portio n o f t h e tubu la r assembly prior to th e 
fa4ialH£xpaff&ieF^^ 

44^- — The method of c la im 1 , wh e r e in the a n i sotr op y of the p r ede term i n e d portion of toe 
tubular-assembl y , p r i 0f-te4^e-r-adial-e>^pa n s i o n a nd p l astic d ef or mati on , i s at lea&^a^ o ut 1.04r 

42-. The meth od of claim 1 , w befein the anis ot rop y of th e pred e termin e d portion of the 

tubular assembly, prior to the ra4ial-e^paBsion-aBd-plas t i c d e f o r mation, is at le ast a bo ut^-rO^ 

4- 3, The m ethod o f claim 1, wh erein the aniso tr o py of t h e p redetefm-ine d p o rtion of t h e 

tu b u l ar assemb l y , prio r to th e r a d i a l exp a n sio n and p l a stic^e f o r m ati o n , i s at l east ab out 1.34. 

44-. Tbe-metbo d of cl aim 1 , w hefejfh-tbe-anisotropy of4foe-pfedetermined portion o f t h e 

tubular assembly, p r ior to the radial expa nsion and plastic def o r matio n, rang e s from about 1.04 
t o about 1 . 9 2. 



tubular ass e mbly, pr i o r t o the rad i a l e xpansion and plastic d e formati on , r ange s from a b out 47.6 
ksi t o abou^&l^ksfr 



4& Tfre-me t hod o f c l ainvMA^efeifUfr^ 

pertiofhof#ie tubular ass e mbly, p rto^orthe-fad-ial-expansiorha n d p las tic def or mation, is g reater 
tha n 0 .12 . 



47-. Tfre-metted-ef-elai^^ 

portien-ef the tubular-assembly is greater t hae-tbe e xpandak ftity coefficien t of the o t her p oftiee 
of-fh-a-tubute-F-assembty-r 
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4& The~metho d of clai m 1 f w he r e in t he t u bular a ^embl^GGm^fises-^a^ellto^Gasif^ 

49, The metho d of claim 1 , whe re in th e tubu l ar ass e mbly comprises a p i p e l i ne ^ 

§& The meth o d of claim 1 , wh e rein the tubula r assemb ly compr i ses a structural support. 

§4, Af*-expa n d ab le tub u la r me mb er c omprising a steel^ltey-eoFR^rtei n g: 0.065 % C, 1.44 % 

M n, 0.01 % P , 0. 00 2 % S, 0.24 % Si, 0.01 % Cu, 0.01 % Ni, and 0.02 % Cr. 

§3r. T he t ubul ar m e mber of claim 51 , w here i n a yi e ld point of th e t ub ul ar mem be r is at m ost 

a b o ut 46T-9-k-si-fifior4Q 

fee tubu tef-membe r is at l e ast ab o ufr -6 5 79-4^ and plast i c d e fo r m ation 

The-4u bular m embe r of cla im 51 , wh-efein the yield p oi nt of the tubu lar m e m ber after the 

fadial exp a nsion an d p l astic d efamation is at least-abouM£-%-greater than the y ield point of 
the-fakuJa r m e m b er prio r to t he ra d i a l e x pan s ion and plast i c defo r mation 

§4_ Th e tu bular m e m be r of c la i m 5 1 , w he r ei n th e ani so tr o py of t h e t u b u l a r m emb e r, p rio r t o 




The tubular m e m ber of claim 51 , w her ein the tubula r m embe r c om p r is es a w ell b ore 

€asm§T 

§©^- — The-fab u lar member o f cla i m 51, w herei n the tubute^ffiember c ompris es a pi pe liner 

57, Th^to^la^membef-of-Gla-irri 51 1 w hefei-R-the-tBtotap-memfeer comprises a-stmetwal 

support. 

An-e-xpa-Rdable tubul a r m embe r comprising a s teel al l oy c om pr ising : 0.18 % C, 1 .28 % 

Mf^QA7 % P, 0. 0 04-% S, 0.2 9 % S i , 0. 0 1 % C u, 0. 0 4-%-Nj r ^f^ O 3 % Cr. 

5ft Tbe4ukutei^em^ I d poi nt of th e-fcriwlar member is at most 

about-57.8 ksi prior to a radial expansion and-plastic defefmatioR; and w herein the y ield poi nt of 
the tubular mem b e r i s a t4east-about 74 A ksi after the-radi a l ex pansion and plastic d e f o rmation. 
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T^e4^ula^fflembe^-o-f-Gtai m 58, wherein a yie l d p oi n^ -8f4he of th e tu b u l a r m e mber aft ef 

a radial exp a nsio n a nd plastic d efef ma tion is a Meast about 28 % gre a te r than the yi eld point o f 

The tubul ar m e mber of c lai m 58, w herein the an isotropy of th e tubu l ar m e mber, prior to 

a r a d i al-expansio n a n d pl astte-d^ f or m a t i o n, is ab out 1.04. 

&2r. Th e tubular member o f claim 5 8 , w herein the tub u l ar mem b e r com p r i s es a w ellbore 

po c inn 

§3r The tubular me mbeFof-eiai m^&T-whe re i n the t ubu l ar m embe^comfr rises a pip e line . 

§4, The4^butef4Be4^e^^^ 

ci innnrt 

§€h AR-expafl4abte4ub u l ar me mber c o mprising a s te e l al l o y c ompris i ng: 0.08 % C, 0.82 % 

Mn , 0.006 % P, 0.003 % S, 0.30 % Si, 0.16 % Cu, 0.05 % Ni, and 0.05 % C f, 

§R Thp ti lhi \\nr rnp>rnhpr of rlnim fiF> whprp jn thp .^niQotmnw of thp fnhni^r mprnhp r n rinr tn 
XJ . ittC CCIX/ CrTCn rnv^i rTKTvTI oi OTCrrrTI v/ O , VTT tUi i lit™ CU tlOUCrup y vxt LI l\J trtt C/ I CJ 1 IT T ~t tTD~1^pn t/ 1 t\J 

a-radial-expansion-and plastic defof mation, is ab eut-4v9gr 

67, The4ukuiaf4mff^ compri s e s a- w e llb ofe 

casing . 

&&, T he t u bula r m emb e r of cl a i m 6 5, wh e r ein th e tu bul ar m e mb e r c o mprises a pi peti-ner 

%Q~. The t u bula r m embe r o f c l a im 6 5 , w herein the t u bular memb er comprises a structur al 

7-0, An-expafrdafele4^^ a ste at- all o y c o m pri s i n g: 0.02 % C, 1.51-% 

74-. Th e tubula r me m be r o f c lai m 70, wherein the -a n i s o t ropy o f th e tubular m emke^pfior-te 

a-fadlal-e^pa^sio n an d p l a s tic de fo r-n^oivi^afeQ^t4-r34T 
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-72, Th e t ubular mem kepef-elaHm 70, whefe in th e tubul ar-me m be r co mpr i s e s a-well bor e 

c asi ngr 

Th e tu b ula r mem b er of cla i m 7 0, wh e re i n the t ub u la r member-comprises a pipeliner 

74, Tfre-fabular mem be r of cla im 70, w h e re i n th e tub u l a r m e mber compr i s e s a structur a l 

supp o rt. 

7§, An e xp a ndab l e tubul a r mem b er, wh e r e i n t h e yi e ld p o i n t of th e e xpand a bl e t u bu l ar 

member-is at most a -k o u t 46.9 k si p r i or to a r a d i a l e x pa n si on a nd p lastic def ormati o n; are! 
wheFein4he^yieid^ 

radlal-expaneioma n d plast i c d e fo r m a t i on. 

Th e tu b ul ar m emb e r of cla i m 75 , w he r e in the tubular-member composes a we llb o re 

c a singr 




suppoft- 

7-9, AF^ex pa n d ab l e t u&utefm^em^ expandable tubular member 

a-fter-a radial-expa nsion and pl as ti c d e f ormation is at l ea s t ab o ut 40 % g r e at er tha n th e y ie l d 
peffit-eH-hee-xpan-dable-tubylaf-member-pfier to the-radial-expan-sien-an d plas t ic deformation 

SO, tte4ub^ar4Bembef^ 

easi n g. 

§4, T h e tubulaf-memfeer o f c lai m 7 9 , wh e r ein th e tubular memb er-Go mpr ises-a-pfpeti^ 

52, T&e4ub4jlaf-membe£-ef-^ c o mpr i s e s a structu ral 

sup-port 

53, A n e xp and a b le tufeul ar member, wh ere i n t h e an i sotropy of the-expaa4afele4u-bulaf 
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it fn t hf^ i 

'1 ttr- trtt^t 




rt rm ^ t i n n jc, „ u Qf [poet ohni it 1 /tft . 



84: T h e tu bu laf-me mb e r of cla i m 83, \A4^efeifUI^4yfeular member comprises a ^ v e l l bor e 

eas-in-gr 

The tubular member o f cl a i rf vg^rwhereifvtbe4^briaf-member ce mpr i ses a pip e line. 

8& Tl^tufa^tej^embef^ tubu l ar membeF-semfiFtee s a s t ructu r al 

sup p o r t. 

§7-, Amexpaft^ak l e tubu lar mem b e r, wher e i n t h e yie l d p o i nt o f th e exp a nd a b l e t ub u l a r 

memb e r i s almo s t a bout 57.8 ksi p ri or t o the~radlal-e^fta^i€^^ 

wherei n t he yie ld p oint o f the-e x p an d a b l e tu b u l ar m e mbe r i s at le ast a bout 74 r4- ksi a ft e r t he 
radial expans ion an d plastic deformation, 

g& T^e-tub^a-^member-e f c lai m 87, wh erei n the tubular m e mb er com p rises a wellbore 

easing 

T he tub ular m embe r of c talrm87 T j ^AAheF^^ a pipeli n e. 



94-. An e xpandabl e tubular m emb e r, w here in th e y ie ld po i nt of the e xpandab le t ubu l ar 

membe^^e^^adlal^xpafiete n and pla s t i c deform ati on is at least ab o u t 2 8 % greater tha n the 
yie ld po int o f t h e ex pand a ble tu bular mem b e r p rior to the ra dial exp ansi o n a nd p l as ti c 
deform a tion. 

Q2r. The4ubulaF-me!^eH9^ 

c as i ng , 

93, Tke4^kula4^^ 

94 Th e tu b ular member of claim 91 , wherein the tubular memb er comp rises a structural 

support 




ip - h > Kt (l or m pr nhfir rn mn ri 




supp o rt: 
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96 AR~expafi€tetele4i^^ of the ex p and able4ubulaf 

m e mb er, pr i or to th e rad i a l-exp ansion and pl a stic d e form a tion, is at l e ast about 1.04. 

8& Th e tubu lar m e mb e r of claim 95, wher e in the tubular me mb e r c o m pri ses a well bor e 

97- r The4ubulapmemfeeFof cl a i-m^T^vher e in the tubular membep-comp rises a-pipelin^ 

0%-. The4^bul3r-membe^ 

SUppOftr 

9Q-. A n expand a b le t u b ul ar memb efr^berei n the an i s o t ropy^£4he-expaRdabte t u b ulaf 

member, priGFt^-t-he-fadiai-e-xpa-n-sion-aBd plastic deformatiorvis-a-He a s t abo u^ 4r02r 

40ft — The tubul ar m embe r of cla i m 99, wherein the tubular member comprises a-wellbore 
c asin g. 

494- — The tub^tef-membe r of cl a im 9€h~where i n the t ub u la r m e mb er comp r is es a pip e l i n e. 

402- — The4ub-ulap-member of claim 99, whe rein th e4u-b ular m embe r c om p r i s es-a-s t ructu r al 
s u pport. 

40& — An e x p a nd a ble t u bul a r me mb er, whe re i n t h e^ a n i s ot ro py of t he exp anda b l e tu bula r 
mem b er, prior to the-ra4ial-exp ansion a nd p tas-tte-defefmation, is at l e a s t ab ou t 1.34r 

404; — The tubula r m e mb e r of claim 103, wh e r e in the tubular memb e r comprise s a w ellbore 
c a sing 

405, — Th e t u b u l a r member o f cl aim 10 3 , where in th e tubul a r memb e r c o mp rises-a-pipeli^ 

40&7 — T h e tu bular m ember o f cl ai m 103, w herein4he tu bula r m e m be r compri s es a -s tructu fal 
swppoft-r 

40-7, — Afi-expaf^able4ubula^-membef r -whe re i n t he-a^isotf apy-e^4he-expaa4able4ubulaf 
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40S, — The4ubula-^memfeer-Q- f claim 107, w here in the tub u l a r member comprises a w ellbore 

400, — The tubu lar memb e r of cla i m 1 07 , wh e r ein the tub ular m e mb er co m pris e s a p i p e l in e. 
440, — Th e tu b ula r membe r of claim 107, w h ere i n the tubular m e m be r compris es a str uc tu ral 

eiinnnrf 

444-, — An--expa-n4abl^ 

mem b er, p ri or to th e ra di al exp ansi o n a nd plastic d e formati o n, ran ges fr o m ab ou t 4 7.6 ksi t o 
atew^§4r7~kst 

442, — Th e tu bul ar me mber of claim 111 , w herein the tubular member eomprises-a- w e l lbore 
e asing . 

443, — Th e tubular m e mb e r of c taiffh444vwherein the tu bular m e m be r c ompri s es a pipelin e^ 

444, — The4ubular memb e r o f claim 111, wherei-Phthe4izfb4d (a-r-me m b e r compri s es a s t metwat 
supp o rt. 11 5. — An expandable tubular member, wherein the expandability coefficient of the 
expandable tubular member, prior to the radial expansion and plastic deformation, is greater 
than 0.12. 

-14§, — Th e tu bular m emb e r o f c laim 1 1 5, w he r e in t h e t u bu l ar m e m be r compris es a w e llbor e 
caefn§T 

447: — The4ubula-R^efi^ 

44& — T^4utolaf4Bemb compris e s a s t ructural 

s upport 

119. 7. A n expandable tubular member, wherein the expandability coefficient of the 
expandable tubular member is greater than the expandability coefficient of another portion of 
the expandable tubular member. 

13 
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4-2-Ot — Th e tubu la r memb e r of claim 1 19 r- wh e r e in th e tub ul a r member com p ris e s a wellbore 

pop inn 

454-: — T h e tu b ula r m e mb er of cl aim 1 1 9 , wh e rein the t u bu lar member com p rises a pi p eli ne . 

4-22, — T^tu^ulaf-memb e r of cl a im 11 9 , w herein the4 ub ul a ^member-eGmprises a structural 
sw-pportr 

12 3. 8, An expandable tubular member, wherein the tubular member has a higher ductility 
and a lower yield point prior to a radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

454. — The4^uia-Fmef^ 
€-a-sing-.- 

45& — The4^!wter^embef^^ 
sup p o rt . 

45£r~ 9. A method of radially expanding and plastically deforming a tubular assembly 
comprising a first tubular member coupled to a second tubular member, comprising: 

radially expanding and plastically deforming the tubular assembly within a preexisting 
structure; and 

using less power to radially expand each unit length of the first tubular member than to 
radially expand each unit length of the second tubular member. 

45& — T h e me thed-of-el aim 127, w t^re i n the t ubula r m e mber compris e s a w e H b o re ca s ing. 
459. — T he m e thod o f claim 127, wh e r e i n the tu bular mem &ef-ee- m p r ises- a pi p elin e. 



— Th e method of claim 127, wher ei n th e tub ular m e mb er compftees- a struct u r a l s upp orts 

14 
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434, — A-syste m fo r rad^y-e^&F&mg-and plastically defemin§-a-4y-bute f^a^se m b I y co mpr i si ng 
a first tubular m e mbe r c ou p ted to a se co nd tu bu tef-member, co m pris in g 



meaf^4of4^mg-4ess^ow e r to r a d ial l y e xpan d eac h u nit l e ngth o f the fi rst tu b u l a f 

membeFtba n t o radialty-e^paf^-ea^h^fH-HeBgt h of the se c o nd tub ute^memberr 

43S; — Tbe-system o f c l ai m 1 3 lT-whefeffvthe4ubutap^ casing 

4-33, — The-systeR^^tai-^ a pipeline. 

454, — Tbe-system-G^^ 

435^ 10. A method of manufacturing a tubular member, comprising: 

processing a tubular member until the tubular member is characterized by one or more 
Intermediate characteristics; 

positioning the tubular member within a preexisting structure; and 

processing the tubular member within the preexisting structure until the tubular member 
is characterized one or more final characteristics. 

436, — The-metbo d o f cl ai m 135, w bereifHthe tubu l ar m e m be r com pr is e s a-welibere casing 

437, — Tbe-method of cla im 135, wh ere in t h e tubula r member co m p ri ses a p ipe li n e. 

433, — Th e m e th od of cla i m 13 5 , w twei n th e tu butef^mmbef-eo mpris e s a structural s upport . 
4-39-: — T h e method of cl a im 135 , w he rein the p r ee xisti ng s t ruc t u re comprise s a w e llbore that 




it CrCro 1 




;and 




440, — Th^method^f-GlaifFM^Sr-wh^ 
c ons i st i ng o f yi e ld p oint and du c t i l i ty . 
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444-: — The-^^toed^f-Giaif^ 

s tructur e u nti !4t^ t ub u l a ^-m embe r i s charact e riz e d one or mo r e f i nal chara cte rist i cs comprises^ 
faci ally e x p anding and plas ti cal l y deformi n g th e tubular mem b er w i t hi n t he pre exist i ng 

ctn lf>tl irp 



442-,- 1 1 . An apparatus, comprising: 

an expandable tubular assembly; and 

an expansion device coupled to the expandable tubular assembly; 

wherein a predetermined portion of the expandable tubular assembly has a lower yield 
point than another portion of the expandable tubular assembly. 



44& — The appar atu s of clai m 142, wh er e i n t h e e xpansion dev ice c omp r is e s a rotary expansion 



444-: — The^appara tus of cl aim 1 4 2, wh ere in t h e ex pansien-4e v ice com p r i ses-an-axiaHy 
displaceable expansion deviser 

AA&z — The^app aratus of cl a im 1 4 ar ^he rei n th e exp a nsi o n device c aff^Ftees-a-reGi^rocafeg 
expansion-device-, 

44& — Vf&-appa&ku^^ comprises a hydroform i ng 

expansiofhdevteer 

447, — Th e apparatus of cla i m 142, where i n the e x p ansion d e v i ce compris e s an i mpulsive forc e 
e x pa nsi o n dev ice. 

-14& — T h e app aratus of cl aim 142, wh e r e in th e pr e det e rmi n ed p o rti o n o f th e t u bul ar a ss e mbly 
has a higher duct4-llty-and-a4ewef-yiaid-point than-anether portion-e£4he expan4a-ble4ub^af 
as-sem&iyr 




ho c g hi, 



-m- 442, whefein4h-e-pfede4erF 

rtion c\ f 
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has a l owe r yi e l d p o in t tha n an oth e r p o rtion of the e xpandable tubu l ar assembly . 

454-: — The appar atus o f cl aim 1 4 2, wh e r e in the pr edetefmi-n ed por ti o n of th e tub ula r a sse mb ly 
compri ses an e n d p o rtion of t h e tubular a ssem b l y 

45Z — Th e ap p a ratus of claim 142, whe rei n th e pred e t e rmin e d portion of the tubular assembly 
c om prises- a plurality of pr e d e t e rmin e d portions of th e tub u la r assembly. 

453, — The a ppa ratus of cla im 142, whe re in t h e pr ed et e rm ine d po rti on of the tubular assemb l y 
Gompr-ises^---^ tu b u l ar assembly. 

454-: — Tfre-apparatus o f ~elaH^44grWhei^4he other po rt i on o f the tu b u l ar ass efnbl y comprises 
an-end-p ortion of the tu bula r assem bl y . 

455, — The-apparatus of c lalm~4 42 , w h ere i n t he ot h er portion 9f4he-t ubu l a f^asseffi^ly-Ge mpr i s es 

455, — The-ap p a r a tus o f claim 142, w herein the ott^^pofyof^^the4ub^tep-assembl y co m pr is es 
a p l ura lity-ef-spaeed a part othet^ertiens-of-the tubular-assembly, 

45-7, — T h e a p pafatus-efetal m 142, wherei-n-the tubular assembl y c om p r ises a plufatify^ef 
t-ufeu-lar-member-s-eQupled to one anothe r b y corre s ponding tu bu l ar c o up li n gs. 

45& — Th e a p p a f atus o f cla im 157 , wh e r ein t he tubu l a r c o uplings compris e th e pr e d e t e rmin e d 

pQrttons~ef4he4u&^ 

of the tubular assembly. 

459, — Theappafatus of cl aim 157, w herein one or more o f th e tu bulai^QU-plin§s^mprise4he 
predetefmined-portiefts-of^ 



450, — The-apparatus^f-elali^l^^ 
predetermlRed-pertieRS o f the4ufeulaf-assemblyT 
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Fhe-ap p aratus of claii 
defi n e s o n e o r mofe-opefHRgsr 



fe4n4he-pfe4eie^ th e tubu lar assembly 



463, — The ap p aratus of claim 161 , wh erein the a n isotro p y for the-predetermine d portion of th e 
tubular -assembty-i^grea-te r t han 1. 

ASA-. — The appa f atus of claim 1 4 2, wh erein the an i so t r opy for th e pre de t e r m ine d portion of th e 
t ubular a ss e mb l y is gr e ater than 1. 

4€& — Th e apparatus of c l aim 1 4 2, wh erei n th e s train h ardeni ng e xp one nt for th e 
pfedeteFmlned-portien-ef4he tu b ular as se m bl y is g reater t han 0.12 . 

46& — Th^-appafatos-ef claim 1 42, w herei n t h e a n isotr o py fo r th e prndet e rmined-pof to n of th e 
tobutefassembly-ie-gr^teM-han 1; and-wherein-the strain hardening-axponent-ferthe 
predete rmin ed-perto n o f th e tubularaase m bl y is gre ater than 0 .1 2 . 

eomprisefra^fs^stee^ al ioy compri s i ng: 0.065 % - C, 1. 44 % -M n , 0 .01 % P f 0 .002 %-S r -Qr34-% 
S i , 0.01 % -Gu 7 -6^444^ and 0.02 %-Gfr 

tu bular a ss e mbly i s at mo st abo ut 4 6 . 9 ksi. 

4&& — T h e a ppa ra tus of cla im 167, wh er ei n thaanisotr opy of t h e pr e d e t e rmin e d portion of the 
tBbaiar~aasembl^4s-about 1.48. 

4-70, — The appa ratus of c lai m 142, wh e rein th e pr e de t e rmined portion of th e tubul a r a ssembly 
eompfiseaa^econd s t eel-ajte^ompri&tog: 0.18- % C, 1.2 8 % M n, 0. 0 17 % P, 0. 004 - % S, 0.2 9 
%^| r 0^%^ bh o.01 % MT*m4-&m-%-Gf? 



17-4-. — The-apparafes-o^laim-47-Or^ 
fa-balar as s e m bly is at meata-bea t 57.8 -ksk 
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tu b ula r-asse m bl y i -s-afeey-M-rQ4r 

4£3r — The appa ratus of c lai m 142, wh e rein the predet e rmin e d portion of the tubuk 
co mp r is es a third st e el al lo y com p rising: 0.08 % C, 0.8 2 % M n, 0 .006 % P, 0 .00 3 % S, 0.3 0 % 

474-; — fte^ppafatas^-^tei-m 173, wherein t h e-afflsotop^o^e^fedetef d porti o n-eUhe 
t u bula r ass e mbly is about 1 .92 . 

4T&: — The ap p ar atus o f cla im 1-12, wh ere i n the pr e det e rmined p o rti o n of the t ubula r as se m bly 
eeffl-pf-ise^^ourt^ q, 1.34 -%- M n, 0.02 % P, 0tOQ4-%-S, 0.45 % 

Si, 9 .1 % N V an d 1 8.7 % C r. 

476, — The apparatus of cl a im 175, wher e in th e a n isotr o py of the pr ede te rm i ned portion o f t he 
tubular a s s e m b I y4s-at4east-abo u 1 1 . 3 4r 

— The apparatus-excl aim 1 42r-whef ein4he-yield po int o f t h e predetermined-pofto n of the 
tub^ta^assem-bl y i s at -mos^boy^A&^-ksh 

178 . The app a r atye— ©f~el&fRR 142, where i n th © anisotropy of the — predetermined — portion of the 
tubular assembl y is at le as t a b ou t 1. 4 8. 

— The appar a tus o felai- m 142, w herein th e y iel d p o i nt o f th e p re det erm ine d porti o n o f the 
t-ubuia^-sse-mbl^is^-t-mo&t-ab0ut^7T84^iT 

480: — Th e ap paratus o f clai m 142, w herein the^anisetfepy of the-predetefmiffed-pe rtion of t he 
t u b ular as s em bty-te^at4east ab o ut 1.04. 

484, — The-appafatus-eXelafm 142, wh e r e i n th e anis o t r opy o f t h e p r edetermine d por tion of the 
tubular assembly-is at l east-abou-t4rQ2r 

4S2, — Th e app a ratus of c l a i m 142, wherein the a ni sot rop y of the pr e determined portion of the 
tubular assembl^-fS-aXleast-abe ut 1.3 4? 
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4-83--: — Tbe^ppafatus^clalfr^^ 

fafariaf-a ss e mbly ranges from about 1. 0 4 t o abo ut 1 .92. 

tubular asse m bl y r an ges from a b out 4 7.6 ksi to a bo ut 6 1 .7 ks i. 

4§& — Th e app a ratus o f claim 142, wh e r e i n t h e ex p a ndabilit ^oeffteie nt o f th e p r e d e t er m i n ed 
periien- ef the tubulaF-aese-mb ly is greater than 0.12. 

4§& — The-apparatos-of-etaim 142, whefefB4he-^pafi4abitity~€oeffioieB-t of the pre4etefmme4 
portion of t h e t ub ular assem b l y i s g reat e r t han the e xp a ndab i l i ty coefficie nt of t h e ot h e r p o rtio n 
o£4fr e tubular assembly, 

487- , — Th^ap paf at-u-s-o^€4a ^ I y co mp rises a wellbofe^asifig--, 

488- . — The app ar a t us o f cla i m 1 42, wherein th e tubular assemkty-eompr-ises a pip e line. 

48-9, — The^a ppa ra tus of c lai m 1 4 2, wherein-t-he tubular asse m bl y co m prises a st r u ctur al 
su pp ort. 

49&- 12. An expandable tubular member, wherein a yield point of the expandable tubular 
member after a radial expansion and plastic deformation is at least about 5.8 % greater than the 
yield point of the expandable tubular member prior to the radial expansion and plastic 
deformation. 



4Q4, — The tubular membe r of c l aim 190, wh e r ei n th e tubu l ar m e mber c o m p ris e s a w e llbor e 
easi-ngr 

492, — The t u bular member of cl a i m 1 90, wh e rein th e tubular m e mber comp rise s a p i pelin e : 

493, — The tubul ar m e mber of claim 1 90 , wh e r e in th e tubular member compris es a st r u c tural 
su pp ort . 

494^ 13. A method of determining the expandability of a selected tubular member, 
comprising: 
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determining an anisotropy value for the selected tubular member; 

determining a strain hardening value for the selected tubular member; and 

multiplying the anisotropy value times the strain hardening value to generate an 
expandability value for the selected tubular member. 

-1-9£h — Tbe-me th od o f cl aim 194, wherein an anisotropy valu e gr e ater than 0 .12 i n d i ca t e s that 
the4ufeulaf-member is suitable4eFrad4al-expansi0n-aBd--plastic deformation 

— Ttie-~fflet-hod^ * h e tub^4af^embef-£€ffl c asi ng 

497-; — Vne~me&\Q(i of cl ai m 1 9 4, w herein the t u bul a r m e m ber co m pri s es a-^lpeli n e. 

49& — Tfoe-metked of claim 194, v^^rvt^e-tubyaFmembef^mpffse s a st ructural support. 

49&r- 14. A method of radially expanding and plastically deforming tubular members, 
comprising: 

selecting a tubular member; 

determining an anisotropy value for the selected tubular member; 

determining a strain hardening value for the selected tubular member; 

multiplying the anisotropy value times the strain hardening value to generate an 
expandability value for the selected tubular member; and 

if the anisotropy value is greater than 0.12, then radially expanding and plastically 
deforming the selected tubular member. 

2Q0~. — The m e t h od o f c l a im 1 99 , wh e r e in t h e t u bular memb e r c ompris e s a w e l lb or e ca sin§r 
204. — The meth od of claim 199, wherein the t u bular member compris e s a pipeline. 

21 



25791.306.04 



2Q2r. — V^e-PRe^G4-Q^laimAW^hefe\ n the tu b ul a r membet 1 ^mpffees~a-- stru c tura l support 



The met h od of 
se lected t u b u lar m e mber co mpr ises: 

inserting th e s el ected tubular me m b er i nto a preexisting structure; and 
then-r ad i al l y ex p andi ng and pl a st ic al l y def ofming- th e selecte d tubul a r m e m b e r. 

204, — T h e me thod of claim 203, wherei n-th e pre e xisting structur e com p ris e s a w e llbo r e th at 
teaverses a-subterfafieaFh-fermatfonT 

295- 15. A radially expandable tubular member apparatus comprising: 

a first tubular member; 

a second tubular member engaged with the first tubular member forming a joint; and 

a sleeve overlapping and coupling the first and second tubular members at the 
joint; 



wherein, prior to a radial expansion and plastic deformation of the apparatus, a 

predetermined portion of the apparatus has a lower yield point than another 
portion of the apparatus. 



2Q&, — The^pat^feis^^etaim 20 5, w hefeln4he-pfedetem i i n ed po rt io n of the-afipafatu-s-ha-s-a 
higher ductility and a-tewer yield point prior to the-radia^expanste^ 
a ft er t he radia l e x pa n s i on a nd pl a stic deformatio n 

— The app a r at us of clai m 20 5, wh erein th e prede termi ne d po rtion of the ap p ar atu s h as a 
higher^ct^y-pfier to th en^dia^xpansiofvand^ t h an after th e radial 

expansi on and plastic deformation. 

2©& — Th e a pparatus of claim 205, w hefe-i n the predete rmin ed por tion of the a p pa ratus h as-a 

iowefyiel4-peinti^ 

expaf^en-and^tastiG^fofmafenr 
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20-9, — The apparatus o f claiffl^Qgr-v^^ of th e a ppar a tus has a 

lar§e^4ns id e di ame tef-after th e ra d i al-e x p a ns io n and plasti c-de fo r mat i on than oth e r p ertiens-of 
the tub ula^assemtelyr 

240, — The a p p a r atu s of c laim 209, furt her co mprising 

positioning ano t her-a-ppafat-us- w ithin the-pfeextet ing steu^ufe^fv^^^ 
t he appara tu s; an d 

fe^a\^-e^^^^^f^^as^ea^\^ d ef o r m i n g-the^her^pafatu^^tt^n-the^reexlst^ 
s tr u ctu r e; 

wher-eirvpr4Qf4e4he-radla l-e-x-pa n s i o n and ptaBfe-defefmatiofv-e^the-ap paratus , a 

pred ete r m ine d po rt ion of th e oth e r ap pa ratus has a l ower yi el d point t h a n another 
portien-of-the-othepapparat-usT 

244, — The-appar-atus-of-Glaim 210, w herein4he-iftslde-dla m eter of th e ra d iallye x pand e d and 
plast ically d e form ed oth e r po rt ion o f t he a p paratus is eq ua l to th e inside diamete r of the radi ally 
expanded and plastic a l ly d e f ormed other-portion of the o t her apparatus 

Gompfises-a^e4 : vd-^orf 

91 Q Xho ^nn^r^ti , nf pl .^S r n w ho.na.in th p* n rorl ^tp^rrn in Arl nortion of tha or^n.^r.Qti iq 

c ompris es a p l urality of pr ed etermine d portions of the apparatus. 

-244-. — Tfreappar atus of clai m 20 5 , wher e i n t h e pr edete rm in e d po rti o n of t h e appar atus 
Gempftees-a^umtit^^^ 

245, — Tbe-appafatus-of-ola^ 
e nd po rti o n of the a pp aratus-r 

2-1-6, — Th e appa r atu s o f cla i m 20 5, w herei n th e o t he r po rti o n of th e a p p ar atus compris e s a 
plwallty-ef-otheH^o^ 

247, — T4re-apparatus^£olalm 20 5 , wherei n the oth ef-portion-o^-the a p p ara tus c o mpr is e s a 
plurality of spaoed-apart-other-portio ns o f t he-apparatus. 
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24& — Tfre^ppa-Fafas^-elaim 20 5, w befeift4fre^pafa^^ o f tu bular 

membefs-eeupied4o-8ae~afi othe r b y co r re spond i ng tubular coup tm§Sr 

24-9, — Th e apparatus of claim 21 8 T wherein t h e t ubular cou p lings compr i s e th e pr e d etermined 
po rtio n s o f th e ap p ar a t us; an d w h er ein th e t u bula r memb e r s c o mpr i s e the oth e r p orti o n o f the 
apparatus 

220, — Theappafatus of cla im 218, wherei n o n e or mof^Qf4h^-t-yby]af-GQuplings comprise-the 
p r ede t e rmin ed p o rti ons o f t he apparatus. 

— The appa ratu s o f cla im 218, wh er ei n o n e or mor e o f the tubular -memb e rs co m p ris e the 

222-: — T h e appara t us o f cl ai m 20 5, whefein4he predetermfned-portion o f the app a ra tu s d efines 
o n e o r mo re op e n in gs. 

223, — The-appafafefs of cla im 222y-wher e i n o n e or mo r e o f th e o p enin g s comprise-sloter 

224^ — Th e apparat u s of c la im 222, w hefelfnthe^ai^o t ro py f or the pred ete rmin e d p o rt iefi-e^-the 
appa-Fa-te-s4-s-g-r-eat-er-4han-4^ 

22§, — Th e ap p aratus of cl ai m 20 5, wh e re i n the a n iso t ropy f o r the predetermined portion of the 
appafafes~is~§iwteFtlwh4T 

predatefmlned po rt io n o f the appara tu s i s grea t e r tha n 0 .12. 

227, — The app a r a tus of cla i m 20 5 , w herei n th e anisotropy for the predetermin ed po rti on o f th e 

apparatesns^reater-foaR^ 

p or ti on o f th e a ppamtus4s-§feate*4han 0.12. 

22S-. — The^pafatus^^clam- 205, w hefelff-the-predetermfned-poftie n of t h e^apparatus 
eompftees-a-ftrst steel atioy^mpr-fsin g: 0.065 % C, 4-44 % Mn, 0.01 % P, 0.002 % ^ S, 0.2 4 % 
Si^Q^fr-Qu, 0 ,01 % -Nh-aB d 0.02 % Cr. 
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-yf fHp nrAHAfprmin Arl nortion of thp 



a pp a f at us i s at mo&^abou-M-^Q-ks-i pr i oF-to4t^e-Fa4iat-ex^ 
w herein the-yietel-poifrt-Qf4foe pr e detefmmed-portion of th e a pparatus is at least abo ut 65.9 k si 



23& — The a p paratus o f clai m 228, wkerein-t h e yield p o int o f the predet ermined portion of th e 
app a r atus afte^he-ra4tel-expafi^f^ and pla stfe-defe rm a ti o n i s -aHeas^afe out 40 % gr ea t er than 
tjqe-yietd--pQi^ the apparatus prior to t h e-r-adial-e-x-fian-sieB^a nd 

plast ic deformation. 



234^ — The a p p afatu-s-of-elaim 22 8 , w he rei n th e a n isot ro py of th e pr e d ete r m ine d po rti on of th e 
a^pafateSr^rief4e4he^ 



2-32: — The-apparatus o f clai m 2 0 5, wherein th e p red eter m i n ed pertio n of th e a p paratus 
co mp rises a se c o n d s te el alloy comprising: 0.18 % C, 1.28 % Mn , 0.0 1 7 % P, 0. 004 % S, 0. 2 9 
% Si, 0.01 %^Gu, 0.01 % N i, and 0.03 % Cr. 



apparat u s is at m os t a b o ut 5 7.8 k si pri o r to th e r ad i al e x p ans io n and p l as ti c def amati o n; an d 

XA/ja jaj aajra t h p \/ tpl d noi nt o f fr h p n rpHpfpr mi np ri n ortir 

Vvi Ttsn C?1rt U IC? y H3?t\3 frxJi III Ul trrvT provj ICJ! rTrrt pxyrrtv 



-^nn rr^ ti 1°, of ol^ i m w hp.rp.in thp wiplH nnint o f th p nrpH pf prm in prl nn rtinn nf thp 

yptXtxrctJtD cn old It si c;o£-, v v I I I x-> It i n y i i <j pet I 1 1 U1 rrix> pi CJ o tvU l I I I f I lovj p\_yr tl Wl t 01 crrc? 

app a r atus -a ft er the r adi a l e xp an s i on an d pl ast i c d e formation is a t l e ast about 28 % -g-re a ter tha n 
the-yietd-poi nt of t h e-pr-ed et er m ined po rti o n of t he apparatu s p r ior to the radi al e xp ansteR-eR^ 
p las t i c de fo r mat io n 

23§, — T h e a ppa ratus of claim 232, wh ere i n th e anisotropy of the pr e d ete rmin e d portion o f th e 
apparatus, p rior to th e rad i al e xpansion an d pl astic d e formation, is about 1.04, 



236, — The a p parafas-ef-etaim 2 0 5, wherein the-predetermined pertie n of the app a ratus 
eomprisos a third st e el alloy comprising: 0.08 % C, 0.82 % Mn, 0.006 % P, 0.003 % S, 0.3 0-% 
Si, 0.16 % Cu, 0.05 % Ni, and 0.05 % Cr. 



237, — The-a^aratus-ef-el^^ o f the 
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23& — Th e appar a tus o f claim 2 05, w herein the predetermined por ti o n o f th e apparatus 
comprises a f ou r th st ee l 3\ \oy-GQPf^f\&m%hQ^^ C, 1 ^-^A^^ 
S i , 9 .1 %Ni, a n d 18.7 % Cr. 

239-. — Th e appa r atus o f c l aim 23 8 , wh erein t he anisotr o py of t h e p red et e rmi ned-port i o n o f the 
apparafaSr-prior to the r a di al ex p a n sion-and plastic-deformati o n, i s about 1347 

240, — The a p pa ratus of claim 205, wh e r e in th e yield point of th e pred e t e rmined portion of th e 
appar atus i s at m ost about 4 6.9 ksi p r i o r to t h e r a d ial ex pan s ion and plastic defo rmatio n ; and 
wherein the y ield-poi nt of the---pr-edeter-mm^ a bout-6&r9-ksi 
after the r adial e xpan sion a nd plast io^eformatioRr 

244, — The-apparatu s of c l aim 205, w herein the yield-poin t of the p fe determi n ed porti on of th e 
ap-p aratus after th e-ra^-expa-nsion and plastic deferrnatiea-is-at least about AO % greater than 
the-yiet d po i nt o f t h e pr e det eRRia ed p ortion of th e ap p ara tus prior to the r a di al expaRsioRaRd 
p lastic deformation. 

242, — Tfre-apparatys-of-Gl^ the anisotrepy-ef-tbe p r edeterrniRed-pert-io n o f the 

apparatus, prioRte4he~radiai-^xp3R&iQR-a^ d plastic deformation, is at least a bout 1.4&7 

243-. — Tbe~appar at us o f claim 205, wbereiR-tbe yield poi n t of t h e~predet ermiRed p o rti o n-o^the 
apparatus is at m os t a bou t 57 . 8 ksi p r i or to the radia l e x p an s i o n an d p l astic d ef o rmation; an d 
where i n the y ield p o in t of the predete r m in ed portion o f the apparafa-s4s-at l e ast abo ut 7 4.4 ksi 
af ter th e ra d ia l ^xp ansio n a nd pla sti c d e form a t i on . 

244, — The app ar atus o f c la im 205, w he r ein the yi e l d point o f the p r e d e t er mi ned portio n of th e 
apparatus-after t h e radial-expafraQfrafld^ at least-abo ut 2 8 % -§-reateFtban 
the-yiei d po int o f the pr ed eterm i ned po rtion o f th e ap par atus p ri o r t o th e ra d ial e xp a ns i on and 
pl ast ic deformatioRr 

245, — The-apparatus o f cl aim 2 05, w herein the anisotropy-of the predeterrfflRed-portioR-oftbe 
apparatus, prior to the radial expansion an d plastiodeform a tion, is at leas t a bout 1. 04 r 
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246 — The-appafatus-ef-elatf^^ 

appara t u s , p riei^te4he-rad4al expar&ien-an d plast i c d e for matio n, is at lea st abou -t4-rQ2r 

247- . — Th e ap p aratus of cla i m 205, wherein th e anis o t ro py of th e p r e d eterm in ed p o rtion of the 
app ar at us, pr i o r to th e radi a l e xpan s i o n and plas t ic d eformati on, is aU eastabo u t 1.34. 

24& — The app a ratus of c lai m 20 5, w he r ein t h e anisot r o py of th e pre d et er min e d portion of t h e 
apparatu s , priopto t h e r a di a l e x pans i on and plastic defama t ion, range s fro m abo u t 1. 0 4-te 
about 1.92. 

24ft — The app a ratus of claim 205, w herei n th e y iel d p oint of th e p r e determ i n e d p or tion o f t he 
a^paFafa-Sr-prio r t o th e ra ci a l e xpan s io n and p las t i c d ef Qr-mafen-ra^ges-f-rQffl-abo u t 47.6 k-si-t-o 
about 61.7 ksir 

25Q~. — The apparatus o f cl a im 20 5 , w herein the expandability caeffieiefytef4he predetermined 
p ort io rno f the a ppar at us, prior to t h e radial e xp a n sion and plastic deformation, i s gre at er than 

254-. — Th e app a r a tus of c l ai m 2 0 5, wh e r ei n th e ex pan d ab i l it y co eff icien t of the pr e d e t erm ine d 

peftier^the-a-ppaFatus-^^ 

apparatus 

252, — The apparatu s o f cla i m 205, w he r ei n t h e-apparatus co m prises a w el l bore casing 

253, — The apparatu s of clai m 2 0 5, w herein the apparatu s co m p r i ses-a-pipeline-.- 

254, — Th^appa-Fat-us-of^teim^ 

25-5-: — A rad i ally expandable tubular m e mber apparatus comprisi ng: 
a4fsU ub ul a r m e mb e r ; 

a-seco n d t u b utef -mem-bef- e r §a g e d w rtlvthe^lfsUubuta^embe r f o r mi n g^a-jeM^ 
a-slee v e over l a p pin g and coupl i ng the4ifstaff4-seeefvd tubu l ar-members a t t h e j o i nt; 

the-&teeve4^avift§-appesite4apered ends and-a4lange engaged in a reeess formed in an 
a djac e nt t ubular mem b er; and 
Qffe-0f#^tapefe€t-ends-^elR§-a-SBrf a ce f ofmed-en-the-flange^ 
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^ re6 e { e rm mB^pe^\o^G^Re^ ^3 r3 lus h a s-a~4e w e r yi e ld p eirrt- tha n an other 
p o rtion o f the a -pparatuer 

— Th e a p paratus as de fined i n c laim 255 wher e in th e r ec ess i ncl udes a ta p e r ed w a l l in 
mating en g agement with the ta pered e n d formed on th e flange. 

— The app ar atus as defined-ffhola- mri 255 w herein the sleeve-includes a f l a nge at e aeb 
ta p ered end and each tap e r e d en d is f orm ed on a resp ectiv e f la n g e . 

2§& — The ap p ara t us as d e f ined in clai m 257 wh e r e i n eac h tu b ul ar m e mb er in cludes a recess 

— The-ap paratus a s define d i n claim 258^ wherein e ach flange is engag e d in a respective 
ene-of4he-ree es se s . 

26-0, — The appa r atus as defined4n-elairn 25&^wherein-e ach recess includes a t a pered^A/atl-in 
mat ing e nga ge m e nt w rtb4he4apered end f or med on a res pe c tiv e o n e of th e flan ges 

2§4~, — T-he-apparatus o f c laim 2 55, wh e r e in th e p redetermined po r t i o n o f th e appar a tus h a s a 

hin hpr H i ipfiiitv/ ,QnH ,q lo\A/p>r \/iplH noinf r\\~\r\ r fr\ t Ho raHial pynanQinn onri nlaQtip Hg^fnrmr^f inn fh.Qr 

rliy rl\7l KAXJ v>tll I Ly Ql t\J O Iv/vvvi y t™ T prvj Jill L/ 1! \J 1 tXJ t i pC? I uUlut Aput tutUn CTriXJ t7 1 Ol J \^r- \^ X?T Xj Mi rCT t r tc/ r 1 — CTTCrr 

2&2r. — Th e a p par at us of clai m 255, w here in th e predetermin e d p ortio n o f the ap p ar at us h as-a 
h igher duc ti li ty p r ior t o t h e ra d i al e x pa ns i on and plastic deforma t i o n th an a ft er the r ad ial 
expansien-aRd-pte s t i c deformation 

2-&S, — The^paratus-o£otair n 255, w hereirntfre-predete of the app a ratus-tos~a 

tewer yi eld po int prior to the radial expansion and plastic d e fo r mation th an after the radial 
expan-sioB-aRd-plasfe 

2&4~. — The-apparaius o f clai m 255, whereln4he~p^ has a 

larger insi d e -^4ameter^ftep4he r a dia l e xp a ns ion and p lasti c-deformation t h an-o ther p or t ions o f 
fee4ubular asse m bly 

2§5^ — Tine-apparatus ef~claim ge^furtt^r^mfirteir^ 
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fee-ap pa r at u s ;' a Ftd- 

fa4lall^expanding a n d pl a stteatt^d eformin g th e o th er appara t u s w ithi n the pr ee xisting 
st ructure; 

wh e rein, prior to the rad ial e xpansion and plastic d e- f o rm ation o f the a pparatu s, a 
j^det-efmmed-^ 
porti o n of th e ot he r apparatus. 

2§& — T h e ap paratus of claim 265, whe rein the i nside di a m e ter of the radially expand ed and 
plastically deforme d oth e r portion o f th e a pp ara t u s is e qual to the inside diam e t e r o f t he ra dially 
ex pan ded a n d p l as ti c a l ly deform e d other p o rt io n of th e o th er ap p ar at us. 

2§7, — The appa r atus of c laim 255, wh e rein th e pre de t e rm toed-portio n of the ap paratu s 
compr ises afv-end-^or t i o n of t h e a p p a ra tus . 

268 . The appara t us of claim 255, w herei n th e p redetermin ed portion of t h e a p pa r at u s 
eempr-ises-a p lurality of p re d eter m in e d p o rtion s of the ap p ara tus. 

— The-ap-pa-ratus o f c lai m 2 5 5 , wh e r e in t he-pfed-eter m in e d po rtion o f th e a p p a r atus 

270, — The apparatu s of claim 2 5 5, wh e r e in t h e oth e r p o r t i on of the ap p a ratus co m prises an 
efid-p ortion o£4he ap p ar a t us. 

274, — The-appafatus of cl a im 255, w heretn-fe^ethe^po rt ion o f the~ap p a rat us comprises-a 
plural ity of o the r po rti o ns o f th e a ppa fafasr 

272, — Th e apparatus of claim 255, w he r e in th e ot h e r p o rt ion of the a pp ara tus compris e s a 
plurality of spaced a part o ther portions of the apparatus. 

273, — Th^appafatus-e^ctelm 255, wh e r e in t h e apparatus-comprise s a pluratity-of4ukylaf 
memteeps-Goup led t o o ne-anoth e r b y c o r re s po n ding tubul a r co u p li ng s r 

274; — The-appar-a t us of claim 273, wheFeln-the-tuhular couplings comprise the-pfedetefrolned 
po rti on s -o^the-appa ra t us ; and w hef=eifHthe4^ of t he 
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apparatus^ 

27^ — T^e-appafatu s of claim 273, wher e in on e or mor e of th e tubul ar co u plings comprise the 
predeter min e d portions of th e apparatus. 

276, — T-he-^ppafatu-^o^eiaHTi 27 er effHane-Qr-fflGf e-€)f th e tu b ul a r me m befs^emftrise-the 
pffidatermined-portfo n s of t h e ap p ara t us. 

277, — Th e app a r atus of clai m 2 5 5, wh erein the p r e d e te rmin ed portion of th e ap paratus defines 
eRe-er-mGre-opeRiRg-Sr 

2-78, — The appa ratus of claim 277, wh e r e in one or more of the op e n i ngs c omp rise slots. 

279, — The -apparatus of^Glaim^^r-whefeiR-t-he anis o tropy f or th e predeter min e d pGffeR-of-the 
appar atus is g r ea te r t h a n 1 . 

28& — T-he-a-ppar-atus-Gf-Gtelm 255, w herei n th e anisotropy for the p fe d et er mi n ed por ti o n of th e 
apparatus is great e r tha-R-4r 

284-. — The^appar-atus o f claiffl 255, wh erein t he stra in ha rdening e xp o n en t f or the 

282, T he-apparat-u-s-o^Gl a i m 255, wher eiR-the anisotropy f or t h e prede t ermined porti o n o f the 
appar at u s is g r e a te r than 1; and wh ere i n t henstra i n h ar dening e x pone n t for th e pre deter m i n ed 
poFttefHoRhe a p p aratu s is gr e ater than 0.12 . 

283, — The~appara t us o f claim 255, w befaiR4he-pr^^ 

e omprisos a firs t steel alloy comprising: 0.065 % C , XAA % Mn , 0.0 1 % P, 0.002 % S, 0.21 % 
Si, 0. 0 1 ^jQ^m^M, and &Q2J%rQh 

284, — The a ppa r at us of claim 283, whefeiR4he~VM^ of the prede t e r miRed-poffeR-oPthe 
apparat us i s a t m o st ab ou^4 6.9 ksi pr i or to th eH=adia<-expans i o n a nd p lastic-d e fo rm atio n ; and 
wher-eifHfcbe^^ is at4eas^a b o ut 6 5 .9 k-si 
after the radial expansion aRd plastic defofmatioRr 
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28& — Tbe^p-paratus-ef-elaim^^ 

apparatu£^tet^era4ial--^£paR s i o n a nd-plastic defon^feFH-s-aMeao^abe ut 40 % great-ef-tba-n 
tbe-yietd^em^^ e predeter mi ned porti o n of th e ap paratus prio^4 o th e radial expan s i o n an €f 
p I a s ti-e-defermatioRr 



286, — T-h^afiparat-us-G^Gtafm^8^whefeifi4he anisotrop ^ Rhe-firedetefffflRed-portion o f t he 
appafatus, pri o r to the ra dia l e xpa n sio fhan d plast i c def ormat i on, is- a bo ut 1 .4 8 . 



2%7~. — T h e ap pa ratu s of cl a i m 255, wherein the pred e term ined porti o n of t h e apparatus 
eaR^rises a secoRd^ej--^ley^emfif4sfftg : 0.18 % C, 1. 28 % M b t ^S47~~%~P j 0.004 % S, 0.29 
% Si, 0.0 1 % Cu, 0.01 % Ni , an d 0.03 % ^Cfr 



2&& — Tbe-appaf at us o f c l a i m 287, v ^tereifHfee^ o f th e pr e d e termi ned-portion o f the 

apparat us is alm o st a b out-€7V844SHSH4e r to th e rad i a l exp a nsion a nd p la stic d e f ormation; a&4 
whe rein the yi e ld p o int of th e-p-redeterm ined portion of the -appaf atus is at l e a st a bout-74r4-ksi 
a f ter the-radial expansion and plastic deformation 




^-apparatus c rf -elai 
the radial expi 

fh o \ /iplfi noi nt of t H p* n 

it ic yTt^ra p/wit ii ui trie? p 

^r ma tir> n ... 




290, — The a pp afa tus o f c laim S STr-wberein the-ani s o t ro p y of the-pr edetermi r e d portio n of-the 
app a r at u s, prior to th e ra dial exp a nsion and p l a s tic de form atio n, i s about 1.0 4r 

294-: — T h e app a ra tu s of cla im 255, wh ere i n th e p r ede t ermine d po rti on of th e ap paratu s 
eemp-Rses-a-tbifd-steet-all oy cofyp4sm§f-Q,Q&- % C, 0. 82 %-M n , 0. 00 6 %-P T Q &Q 3 % S, 0.30 % 
Si, 0.16 % C u, 0.05 % Ni, a nd 0.05 % Cr. 



2&2r. — The-apparafas-of cl a i m 294-rWber e i n th e an i sot repy-aMhe-pfedete rmin e d portio n-of4he 
apparatu-Sr-prier to the radial-axpan-sior-i^nd-pla&t^-ef-Grmation, is abo ut 1. 92. 



293, — The-^apparatus of clai- m 255, w her ein the p redetermine d p o rt i o n of t h e appar atus 
eompriseB-afeurth steel alloy comprising: 0.02 % C, 131 % Mn, 0tQ2 % P, 0^ 001 % S, 0 . 45 % 
Si, 9 ,1 % Ni, and 18.7 %Cr. 
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204, — Th e aft pafaius-ef-elal m 29 3 , w here in t he an ie otr o py o f t he-predetermlne d porti o n o f the 
ap pa r atus , pr i o r to th e radia l expansion and plastic d e for mati o n , i s abou t 1.34. 

29& — The app a r atus of cla im 255, wke r e in th e y ie l d po i n t o f t he pre d e t e rm i n e d portion o f t h e 
apparatus-is at most ab ou t 4&Q ksi p rieFte4he radial exp a n s ion a nd plastic-deformat io n; and 
where in th e y ie l d poin t of th e pre d et erm ined p o r t i on o f th e a pparatus is a t le ast a bout 6 5. 9 ks i 
a f t er the r ad i al expansion and plasti c d e form ation? 



296, — The-epparatu€^ef^laim 255, wheraif^4he^4eld-fiOfnt of the predetermined portion of the 
a p par atus aftefthe-r adial e xpa nsio n a n d pl as ti c de fo r mation -is at least abou t 40 % greater than 
fee-yield point of the predeteffwned^ to t he radial- expansion a n d 
plastic^efermatienr 

297, — Tbe-apparatus o f cla im 25 5 , w herein th e anis ot ro py of the p redeter mine d p orti on of th e 
apparatus, prier4e4he radi a l expansion and plastic deformation, is at least^about 1.48. 



a pparatu s is a t most about 5 7 . 8 ksi pr i or to the r a dial-exp ansi on and pla s tic de f o r m ation ; and 

5n— and plastic deformationr 



>pa r a tus of c l aim 25 5 , w hereia4he y ie ld po i n t of t h e p redetermined portion of th e 
app a rat us af ter the r adial e xpansi o n a n d plastic de f o r m at i on is at leas t -abou t 28 % gr eater th a n 
the y ietd-pein- t o f t h e-predetermlr^-pertien-eHhe^para t us prior to the r adial-expa n sion and 
plastic-defo rmation . 



30ft — The ap par a tus of c la im 255, w herein the anisotropy of the predetermined po rti o n of the 
appafati^pner-te4h 



304, — The a p p a r atus o f cla4m-g5§rwl^^ of the-prede t e rm i n ed- p ortion o f t h e 

apparat u s, pri o r t o th e radial e x pansion-^and-pl a stic d ef or mation , is a t-le ast ab oy^4-rQ2r 



302, — The-appara tu s of clai m 255, w herein4he-anjsetrepy of the predetermlned-portion of the 
appar^Srprier-to4he-radlal-e^ defor mat io n , is at-leas-t-abo ut 1. 3 4r 
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aft-paratus, prior to the ra dia l e x pa nsi ofl-aft d plast i c def o rmation, range s f rom ab o ut 1.0 4 to 



304, — The apparatus o f c la i m 25§r^¥hefeift the yiel€l-fH^{^of^ p o rttefhQ£4be 
app a r at us, prior to th e r a ci a l e x pansion^a nd pla stic de f o rmati on, ran g e s from a bo ut 47. 6 ksi to 
about 61.7 k sir 

395, — The-appafaiu-s-of-Gla i m 255 T ^hefeiR4he-expaRdabitit-^-Goe#f€ient o f the predetermined 
po rtion of the app a r at u s , pri or to th e radial e x p ansion a n d pl asti c de f o r ma ti o n, i s-greate r t h an 

396, — The^afipafa-t-u-s-Qf-Gtaiin 25 5 , wh er ei n the-expareteM tty coef fteiea t o f t h e p red et ermined 
p ortio n of the ap pa rat u s is greater than the expand abi l ity c oef fi cie n t of the other p ort i o n of th e 
appa rat us. 

307, — The a^pafatus of cla im 255, wh ere i n the appafa tus com -fif4ses-^a-we l l bor e casing. 

30& — Th e app aratus of cl aim 255, w herein the apparatu s compr ises a structural supp ort 
34Qr - 16. A method of joining radially expandable tubular members comprising: 
providing a first tubular member; 

engaging a second tubular member with the first tubular member to form a joint; 
providing a sleeve; 

mounting the sleeve for overlapping and coupling the first and second tubular 
members at the joint; 

wherein the first tubular member, the second tubular member, and the sleeve 
define a tubular assembly; and 
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radially expanding and plastically deforming the tubular assembly; 

wherein, prior to the radial expansion and plastic deformation, a predetermined portion 
of the tubular assembly has a lower yield point than another portion of the tubular 
assembly. 



344, — The-method-of-ctaim 310, wheffiifahe^ffi4e^tefmmed-port-ion o f the fa-bu l ar assembly 
fo as a hig he r duct iiit^nd-a4ewe r yi el d po int pr i o r to the r a dia l e x p ans ion- en d p lasti c 
defor m a t i on than aft e r th e radi al expan&tef^nd-ptastfs^efoiTOatiofb 



345, — T h e m e th od o f claim 3 10 , wherein t he pred e t er min e d portio n of the tubula r a ssembly 
e xpansion and plastic deformation. 



34-3, — The-me th od o f claim 3 1 0 , whe re i n4 h e predeterm in e d p o rti on o f t h e tu b u l ar a ssembly 

bas^ewe*^eld~p0k}^ 

exp a n s ion an d p l astic-de f o r mation. 



£44, — The-method of claim 310, wherein the predetermine d p o rti on o f the tubular as s e mbly 
has^a4ar§e^4i^4e-4lametef-a ft er th e ra4ial-expans i o n and p tas t ic d ef of matlon4ha n-th e-et-her 
po rtio f^4l^e4^BteFass emb l y . 



34$, 



-The-me th od of cla i m 314 , furth e r c o m prising; 

positioning a not her4ubular assemb^^ithlR-the-preexisting structure in overlapping 

r elation to the tubular asse m bl y ; an d 
radla4y-expandH^g— and plastf cally d © f of~mi n g e r t ub"U I a r— as&e m b | y vvit bin the 

preexi st i n g s tr uc ture i 

whereirvpnor to the r a dial-ex pans i on an d p last i c de f orm a t io n of th e tub u lar as sem bl y , a 
pjedeterwined~pertlen-ef4b 
anoth e r portion of th e other tubular ass e mbly. 



34§, — 4^ m e th od o f claim 315, wher ei n 4he4nside d ia m e ter o f th e radially e x pende d and 
plastteall^efermed-ethef^ 

r adi a lly e x p and e d and p l ast ieally-defefmed-Qthe^ porti o n o f t h e o t h e r tubular as sembly 
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eempr is e s - an e nd p ertien-of-t-he tu b ular asse mbly . 



tu buk 



l e t hod o f claim 310, w herein the predeter m ine d 
co mpr i s e s a plurality o f predet e rmined portions of t he tubul ar as s e m b ly . 



— The meth od of c l ai - m 310, wh e r e i n the p r ed etermi ne d portion of the tub u lar a ss e m bly 
Gemprtses-a p l u r alft^o^-spa^ed^apaF^pffideter mi ned p0rti0fts^the4Bbulaf-assemb]yr 

32Q-. — The methed-ef-eta im 3 1 0, w hefek^-t-he other p ort^ofvof4he4ubula f-a&sem b ly comprises 
an e n d p o rt io n o f the tubular as sembl y . 

324- — T h e methe^of-Gtefm 310, where in th e oth eppo rtion of th e tub ula r ass e mb l y c om ^rises-a 
filura%-Q^o-thei^ort i o ns o f the tub ul ar asse mbly 

322, — The-method of c la im 310, wher ei fvthe-ot-her-f>Grti o n of the tubular as s embly co mpr ises a 
p l urality of s pa ce d apart o th er portions of the tubular asse mbly. 

323t — The-method of cla im 3 10, w h er e in the tubut af-asse m b ly compris e s a p lura lity of t u b ular 

324: — T h e m eth o d of claim 323, w he r e in th e tubul ar couplings comprise the predetermined 
o£4he- tu bular as sembl y . 



predetemif*ed-f>eFtie^ 

32&~. — The^eth0d-efH9lajm-323^ 
fifede termin e d p o rti ons of the-4u&utef-assemfe^ 

327, — The-method o f cla im 310, w he r e in the p fedetemmRed p o rti o n of the tu bu-la^assemfely 
deffRes-oee^R^efe^pefmgSr 



32& — T^e-methed-ef-Glaim 327, whefeiR-QRe-epmoFe of the opemngs^emprise-sleter 
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— T h e m e tho d of cla i m -ggTr^^ for t he-predeter mine d p ertien-o£4be 

tebutapaese m bl y is g r ea t e r than 1 . 

33& — T h e m e th od of cl aim 3 1 0, w he re i n th e anisot r o p y fo r the p rede termi ne d -porti o n o f th e 
tubul ar ass e m b ly is greater than 1 . 

334r — Tbe-me th od o f c l alffh34Q T ^whefefn the s t r a in h ar deni ng-expene n t for th e predetermined 
por ti o n o f the tu bular a s se mbly is gr eate r th a n 0.12. 

332-, — T h e me t h od of claim 310, wh e r ein the ani sotropy for t he predeterm i ned p o r tio n of4be 
fabu l a r ass e mbly i s g reater tha n 1 ; and wh e rei n the stra i n hard e ning e x p onent for the 
pfe4eter min ed-porti on o f the4ub ular a ss e mb l y is gr e ater tha n-Or^ 



333, — Th e meth o d o f clai m 310, w her ein th e pred e te rmi n ed portion of the tubular ass embly 

^o/^c 1 a a QL Mn n o/_ p n nno ql q n oa ol 



Si, 0.01 % Cu, 0.01 % N i, and 0.02 % GFr 



334^ — The-meth o d of cl a i m 3 3 3, wh e r e in th e y ield p o int of t he pr ed ete rm i n ed po rti o n o f th e 
fa-bu l ar ass emb ly is almost--aboy-t-4€^ks i pr i or to the radial expan&ten-^a n d plastic def o rmat 
a^d-^emlfv-the-yleld-pQi-n t of tee-predetefmined portion o^the~tBbulapa&sembly4s-at-least 
ab out 65.9 ksi after the radial expan sion and p l ast ic deformation. 

33&, — The m e thod o f cl ai m 3 3 3, wh e r ei n the y ie ld po int of th e p rede t e rm i ned portion of th e 
fa bula^^se-mfely^fte^ i o n and^lastie-deformati on is at4eas£-abo u t 40 % 

gr e at e r t ha n t he y ie ld po i n t o f t he p re d ete rm ined p o r t i o n o f t he tub ular asse mb ly p r ior t o th e 
fadlal-expan^lefvand plastie-defofmafef^ 



33&: — The-method of c lai m 333, wbefein-the-aRlsotropy ef-the predetefmlfie4-pefti9B-9^the 
tubular asse mbly , p ri or to th e radi a l e x pansi on a n d plastic de f o rmat iefMs-ab o ut 1 .4 8 . 



337, — Tbe-methed-o^elaiffl 310, w he r e in th e pred etermined porti on of t h e tu bular^assembly 
semprises a sec ond st eel-alley-eempfi-slng^ O.18 % C, 1 .28 0.017 %-P 7 ^-QQ4- % S, 0.2 9 

%^&vQv&-1 % Cu, 0.01 % N i, and 0.03 % Cr. 
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3-33, — Tbe-metbed^f-elaiffK^^^ 

t u b ul a r ass emk<Y4s^a£-mos£abo ut 57 . 8 ksi p rior to th e rad i al e xpan sioaa n d p last i c de f o rm a t ion^ 
aad wh e re i n the yi e l d p o int of th e pr e det e rmin e d portion o f th e tubular ass e mbly 4s-at le as t 



339-. — The^ftette^ 

tu b ul ar ass e mb l y aft er th e r adi al e x pa n s i o n an d p lasti c d e f o rmatio n is a t (e ast a b o ut 28 % 
greater tbai^foe-yie ld point o f th e^fedetefmfied-pefUefhQ^the tub ula^asse a ibl y p rior to the 
radial e xpans ion afid pl ast ic d e f or m a ti o n. 

340, — T h e m e thod of claim 337, w he r ein the anisotropy of t h e pred e ter mined port i on o f the 
tukutef-assefflkty, pr i or to the-fadial-expansion-^nd-pta-st-i^-defer-mat-ion, is abou t 1 .0 4. 

344, — The-method of d a mn 310, wherein the pfe4etermiaed-portion o f t h e tu b ular assem bly 
oompfis e s a third steel-al loy co mpr i sin g : 0 . 08 % C , 0.82 % M n, 0.0 06 % P , 0.0 0 3 % S, 0.30 % 
Si, 0.16 0.05 % N h^nd 0.05 % Grv 

342, — T h e me th od of cl a i m 341 , wherein the a n -iso t r opy o f t h e pre d e t erm i ned portioR-of4be 
t ub ula r as sem bly , p r ior t o th e radia l e x pans i o n and pia& t ic de f o rmat i on , i s a b ou t 1 . 9 &r 

343, The jpnethod-~0f ■ clQ-fj^--340~whe rei n the p redetermined portion of the ■tubular— assefribly 

compris e s a fourth steel alloy comp rising: 0.02 % C, 1.31 % Mn, 0.0 2 % P, 0.0 0 1 % S, 0.45 % 
Si, 9 .1 % Ni, and 18.7 % C r. 

tu bula r a s se m b ly, p rior to th e radial expa nsi o n a n d p la st ic d e form a tion, i s a te out 1.34. 

345, — The m e thod of cl a im 310, w hot^-rvt^yiol d po i nt of the predete r mined portion of the 
tubular assembly is a t most about 46.9 ks i prior to the radia l expa n si o n a nd plastic de fo rm a ti o n; 
aad-^A /h e r e in t h e yi el d p o i n t of th e p r ed etefmiae d po r tion o f the tubular assem bly is at l east 
akeut£§794«sfafteF* 

346, — The-meth od of claim 310, w ^erein-t^^e-yiald poin t o f the pr eetatefrnffied-port-ion o f t h e 
tabular-assembly after the radial exp a nsiea-aad piastre-deformation is~at4east about 40 % 
greater^tofHthe-yiejd-^nt of t h e-pfedeteaaiaed porti o n o^the4afeaiar a ssemb(y-firiof4o4he 
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radial expansion a nd^tastte-defemaat^ 

347. — T h e m e tho d of c l a im 3 1 0, w here i n the an isotrop y of t h e predeter min e d portion of th e 

348- . — Th^methed-of-ela i m 310, w hefeifHfee^eld^ei^^ po r tion o f the 
tubu l ar as s e mbly is at most a bou t 5 7 . 8 ks i p rio^ to the ra 4ial-expansion a nd p l a s t i c def o r m ation 
an4-whefe i n th e yi e l d poi n t of t he p red et em#ied^or4iefH9^the4Bbyaf-assem b l y is a t least 
a b out 1 AA ksi aft e r th e radia l expa n s ion and pl a sti c d e form a tion. 

349- ; — T he m e t ho d of cl a im 310, w herein the yie l d point of the pred et e rm in e d p o rt io n of t h e 
t-ubuiaf^-ssemfely-afe^ 

gfeate^thafHthe^ o f t h e tu bular ass e mb l y prior t o t he 

fa4ja-l^-pan-&iQ-n-an€^>as-ti^defefm atio n . 

350. — The method of claim 310, w herein the-anisetr-epy-efthe prede t e rmi ned p o rtion of the 
tu bula r a ss e mbly , pr i o r to th e ra dial e xpan si o n and p l as tte-defopmation, is at4ea st ab o ut 1. 04 ? 

35-1- — The m ethod of c laim 310, w j^ere in the~an is o tropy o f th e pred et e rmin ed po r t i o n o f the 
t-u-buiaf-a^se-mb^ 

352-; — The method of cl a im 310, w herein the anisotropy of the pr ed e t er mi ned p o rti o n of the 



353. — The-ffie th od o f claim 310, whefein the-antso tr opy of t h e p r e determined po r tio n of the 
tu b ula r as se m b ly, p rio r to the ra d i al e x p ans i on a nd plastic d e form a tio n, ranges from about 1.0 4 
t o about 1.92, 

354, — The-fflethod-of-dajm 310, w hefeln-the- yield p efn-t-ef4he-firedetef mined p o rtierH9£4he 
tute ular as se m bl y, p rior to the rad ia l e xpansion and pl a stiG ^deferma t i o n, r anges f r om a bout 47. 6 
ks i to ab out 61.7 kslr 

3£5, — The-method of cla im 310, whefein the ex pan4a^itlty-€oeffiGfen^oHhe pr e det er min ed 
pertion of the tubular assembly, prior to the radi a l e x pansion a nd plastic deformatiofvis greater 
than-Q^ 
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^Bmlf^e^^aB^bM^oeWment of t h e-pre^ 
porti o n o f th e t u bular as sembl y i s g rea t e r t han the exp a nd a bitity-Goeffide nt of th e o the r por ti on 

©f tHf^ ti i Hi i In r 
1 err™ ttl 'trtiiTai CStz 



— The-method-G^etaim 310, w befeia4he4ybular asse m b ly cof^rteas-a^etitofe-GasiBgr 
— Tbe~me th od o f c l aim 310, w herein t he tubu^^ 



35-9, — The meth od of c l a i m 310, wh e r e in the tubular ass e mbly comprises a stru c tural support. 



3&Q, — AH=wethed-©fjei^ 

p roviding a fir st tu bul a r me-mfeer-j 

enga§ing-a-seee nd tubula^memb e r w i th th e first tu butef^nember to form-a-j^^r 

p rovid i ng a s l e e v e h a vin g-ap-pesite tapere d ends a n d a fl ang e, o n e o f th e tap e r ed-ends 

bei ng a surfac e fa med on the flange; 
m o u nting t he s l ee v e f o r ov e rla pping a nd c ouplin g th e fi rs t a n d se con d tubular m e mbers 

aUhe^oinVwherein t he flange is engage d in a recess fonrted-ifia-n-adjaGe nt one 

ef-the t ub u l a r m embers^ 

radiall y e x panding and plast i cally deforming the tubu l a r assembly ; 

wherein, prior to the r a dial-expansfen and plastic d ef or m at i on, a predetermin e d portion 

o f t h e tubu l ar assemb ly h as a l ow e r yi e ld p oint th an-aaethef-parti o n of th e tu b ul a r 

assembly 



3 ©4-. — The meth od as d e fined in claim 360 furth e r comprising: 

providing a t apered w all in the recess for mating engagement with the tapered 

end formed on t h e flang e . 



— Tbe-metbad-as-deftned^ 

pfGvidia9-a4lange~a-^eae^^ e aoh4apefed-end is-fermed on a 

fespeGtive4anger 



— Tbe~methed-as~defined in-daim-^62 fetfthef-eempfisin§4 
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364, — T h e me tho d as de fin e d in cl ai m 3 63 f u rth e r comp r is i ng: 
3§& — Theffletho€^as-4eftf^ed i n c la i m 36 4 f u rther comprising 

providing a taper ed^A^alUFHe ach re c ess f or matin g eng a g e ment with the ta pered 

end formed on a resp e ct i v e one of the fl a-ngesr 

366- : — The-met-hod of claim^^-wherein the predetermi-ne4-peftien of the tubulaj^aesembly 
ha s a h igh e r duc ti lit y and a l ower yield po i n t prio r t o th e r a di a l ex p ans i o n and plastic 
deformatiofhthaFHaft^ 

367- , — Themaethod-ef claim 3 6 0, w herein the pre d eter mi ned po rt ien-e f the tubular assembly 
has a high er d uct fltty-pfte r to the ra dial-exp a nsi o n a n d p lastic d e form a tion than after th ena4ial 
expansion and plastic deformation 

3§& — The-method o f cl a im 360, w herein the p r e det erm in ed portion~e£4h e tub ula^ass em b l y 
fras-a-tewer yi eld po i nt p rio r t o th e rad i a l e xpa nsi on a n d plast i c de fo rmation-than-aft er the ra di al 
expansien-and--plast-i€--def0rmatieRT 

3§& — The met ho d of claim 360, wherein t h e pr e det e rmined port i on o f t h e t u b ula r assem bl y 
has a Iarg emnsi4e-4iameter after the radial expan s ion and plastic def ormation than th e oth er 
portion of t h e tub u l a r asse mb ly . 

370, — T he m et h od of claim 369 , f urt he r c omp ri si n g: 

positioning-a-not^ st ruct ure i n o v e r lapping 

reia tion to the tubular assembly; and 
radiall y exp a nding an d pl asti c ally d e forming th e oth e r tubu l ar a ss e mbly with i n th e 

pree xis t ing s tructure; 

whefativppi&^Q^ d e f o r mati o n of t-he-4ubbflar-as-sembl-y- r a 

pffidetermia e d p o rti o n o f th e~efeer t ubular ass e mbly has a lowe-r-yieki p o i n t t ha n 
a n o th er po rtion o f t h e-ether tubular as sem bly 

374, — The m ethod o f claim 3 7 0, wherei^-t-he-inside diametef^^the-radiaily- ex p an ded a nd 
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fa d i ally expanded^nd-pjaetieatiy^efoTOec^^ o f t he o th er tu b ul ar-asse mbly . 

c o mpris es an end p ort i on o f t h e t u b u l a r assembly. 

— T h e meth o d of clai m 3 60 , wh ere in t he predetermined porti on o f th e tu b ular a sse m b ly 
Gomprises^^lu-fali-ty^ of the tubulaf^assem b ly. 

374: — The methe€M^laififv3€^ of the tubulaf-assembiy 

co mp rises a plurality of s p aced ap art pradeterrnme d portions of th e tub ular asse m b ly . 

37& — Tfoenrfetl^d-o^eiaim^^ por t io n o f the tu bular asse mbly comprises 

an-end-porti o n o f th e4ubul a r ass e m b l y. 

37& — The m ethod of claim 360, wherein the ofeer-pertfori-e^-he tubular-assem bly comp rises a 
p lu r al i ty o f o the r p ort io ns o f-t h e tubu l ar assembly 

377^ — The m ethod o f c laim 36 0, wh e r e in the o th er po rti o n of th e tub ular assembly com prises-a 
plurality of spaced—apart other portions of the tubular assernbiyr 

378, — The method of claim 360, wherein the tubular asse m b ly c omprises a plurality of tubular 
m embers coupled to one another b y corresponding tubular couplings. 

po rt io ns of th e t ub u l ar ass e mb l y ; an d w herein the tub u lar me m b e rs c om p ri se t he oth e r portion 
of-the-tub-uia^assembly-v 

3S&: — Tbe-method o f claim 378, wbereirr^ne^r^ere-e^fee4uby I a r coupl ings-comprise the 
pre d e t e rmin e d portions of the tubul a r ass e m b ly 

384, — The-meth o d of claim 3 78, w berein one or more of fee tubular mem be rs cornprise-tbe 
pfedetermiBe4^ftioBS-of4he t u b u la r a ss e m bly 



382-: — The met h od o f claim 360, wherein the predeterrr4Re4-portion-o f the tu bular assembly 



41 



25791.306.04 



defines one or mor e op e n i n gs, 

388, — T h e metho d-o f c laim 382, w herein one 0f-ff^feH2^theopei4ng s compris e slots. 

384, — T h e m e t h o d o f cl ai m 382, w herei n the a n isotropy for the pre d e termin ed-p ortion of th e 
tubulaF-assembly4s^eatef4l : ^^ 

38-5, — T he metho d of cla iff^36Q^ p o ftien-ef-tbe 
tubu la r as s embl y is gr e at e r than 1 . 

386. — T h e m e th o d of claim 360, w here i n the str a in harden in g exp o ne n t for th e p r e d e t ermined 
pGFtienGf4h€4ubulaf-assem^ 

88-7, — The-method o f claim 360, wh erei n the aniso tr opy fo r t h e pr edete rm i n ed-por tien-of-the 
tokutef-assem&Y4s-ffi 1; and wh e r ei n the st r ain har d enin g e xp o n en t f o r th e 

predetermined portion of the tubular assemhty4s^reate^tha n 0.12. 

888, — The me t hod o f claim 360, w herein t h e p redet e rm i n e d portion-o f the tuteuta^assembly 
c omp r i s es a first steef-a ll o y co m p r i sing: 0.065 % C, 1.4 4-% M n, 0. 0 1 % P, 0. 002 % -Sr^24~% 
§i T -Q T Q4-%~Gu, 0.01 % 44Vand-0^2^VG^ 

389^ — The method of clai m 388, whe re in the yield point of the pr e d e termin e d po r t io n of th e 

and wh erein the y i el d po i nt o f t h e pre det e rmin ed por ti o n of th e t u bular ass e mb l y is at l east 
abou t 65. 9 -ksi after the radiatexpa n sio n an d-plastic d efo rmation 

3-90, — The m e t h od of c l aim 388, wh e r e in th e yie l d po int o f the pred etermined portion of th e 
tubular assembly after the radial e x pansion and plastic defo r m at ion is at least about ^10 % 
g rea t er than the y ie l d po i n t o f th e pr e d e termin e d portion of th e tubular assembly pri or t o th e 
ra d ial e xpa nsi o n an d p lastic d e form a t ion 

894, — The m et ho d of clai m 3 88 , w here in the anis o t r opy of the pr e d e t e rmin ed poftion-of4he 
tubuiaf-assembl y , p rior t o the-fadiat-expansion-and-ptasti c deforoatiofvte-a bout 1 48. 

382, — The-method of cl a im 360, wherein the-pfedetem4ne4-portion-of t h e t u b u lar ass embly 
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pomnriQPQ a QpPAnri fifppl pnrn nriQinrv 0 1 ft q /a f! 1 9 ,RJ/> „„M.n 0 0 1 .7 % P 0 00/1 %. ^ 0 ?Q 

% Si, 0 .01 % Cu, 0.01 ^ U4v^R^Q3-%-Gf, 
393, — ^fre^etfrod-e^ain^ 

tubu l ar a s sembl y is at most abo ut 57.8 ksi prior to the radial e xpansion and plastic deformati o n; 
and wher ein the yie l d point of the pr e determined portion of the tubular assembly is at lea s t 
ab ou t 74.4 ksi after th e ra d i a l e^ nsten^d^tesfe^eforma t i o n. 

£04, — T he m e th ed- of claim 392, wherein th e yield point of t he pr e d e ter mi n ed po rtio n o f the 
tou4ar^semb]y-aftar the ra4ial--expaRSfQ n-^a Rd-^pta s G-def or ma lion is at-teast-about 28 % 
gr eate r than th e yiel d point of the pred ete rm i ned po rtion of th e tub ul ar ass e mbly p rior to t he 
ra di al ex p a n s ion and plastic d e formation. 

— TI-i^-methed^f-€lain^9xVw-hefe i n the a n iso tr op y o f th e pfedetefmined-port-ien of the 
tuku lar assemb l y , p rio^4o4he radial exp ansion a fi d p lasti c def o rmation, is ab o ut 1.04r 

39& — The m ethod o f c laim 3 6 0 , w he r e i r^l^e^ffidatefmffiad-po r t i on o f the t ubu lar ass e m b l y 
eomp-i4ses-a4l4rd^tee^ a llo y compri s ing: 0. 08 % C, 0 .82 % -M n T 0.006-^ P, 0.00 3- % S, 0.30 % 
Sir^6- % C u, 0.05 % N h- a nd 0.05 % C r. 

307, — Then^e^d-of-Gla^ of t h e p re d etefmH^ed-poftlon-Q^e 
tubular as s e mb l y, p rior to t h e r adial expansion a n d pl a stic d e formation , is abo ut 1 .92r 

308, — The m et h od of claim 360, wh e r e in th e pred e t e rmin e d p o rtion of the -fokul ar ass e mbly 
eofflp4ses^GUFth-steel^-(oy c o mprising: 0.02 % C, 1.31 % 44fv&02- % P, 0.001 0.45 % 
Si, 9 . 1 %Ni , a nd 18 . 7%C r. 

39Q-. — The meth od of cla i m 398, wh erein the anisotrop y of th e pr e determin ed portion of the 
tubu l ar-a-sse- m b ly , p r ior-to the radial expafision-aad-p)asti c d e f or m a t i o Fh-4-s-ab o u 1 1.34. 

4QQ-. — The-mefted^daifn-3^ 

tufeula^assambl y is at rn ostabout 4 6. 9 ksi p rior t o the r a di al e xpansion an d-pl as ti c d ef o rmafefH 
af*4^efe4fHthe^^ 

a bo ut 65. 9 ksi after th e radial e xpansion a nd p l asti c d e form a tion. 
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404-. — T^e^efto4~€^ o f t he 

gfeatep4ban th e yi el d po int of th e pr e determi n ed-pertie n of th e tubular as se mbly pri o r to the 
r^dfaj-e-xpansioR-and-piastic d eformation 

492, — Tbe-methed of cl a im 3&Q7-wberei n t h e ani s o t rop y oM-he^fedetermined-pertien o f t h e 
t ubul a r ass e mbly, prior to th e rad i al expansion a n d plastic deformatio n, is a t least abo u t 1.48. 

4Q3-, — T he m e th o d of cla im 360, wherein the yi eld po in t of th e pr e d e t ermined porti o n o f the 
tutolap-assembly is a^most-about-57.8 ks i prior to the^a4fa^ex-pan&ioR-and-p)ast46^efef-matio^ 
a n d wh er ein th e yi e ld point of the predet e rmine d p ortion of t h e tub ular as s e mbly is at least 
about-----74-^ 

404, — Tt^ffle tho d- of c lai m 360, w hefein the y i eld^Qmt--of-t-be-pr-edetefmj-R e d po rt ion of the 
tubula r ass e m bly^fte^o-radial expansio n a nd pla sti c def o rmati on is at least-ab o ut 28 % 
gfeater-than the-yield point of the-pfedetermfned-poftion of the t ub ulaf-assembly prior to-tbe 
radial-e xpans io n and p las ti c d e formation. 

4©£h — Tbe~-meth od of c l aim 3 60 , wh ere i n t h e anis o t r op y-ePtbe pr e determin ed portion o f t h e 
tubule r asse m bly^ prior~to~tbe radia4~exparv&ion and'p^lastio deforrr^ation:; is~at4east~abotrt 1 .04'. 



4Q6-, — The method of claim 360, wherein the a nisotropy of the pre determined portion o f the 
tubulaf^ssembjyT-pFioF-to-the radial expansion and plastic d ef o r m a tion, is at least abo ut 1 .92 . 

tubula r as se m bl y , p r i o r to t he rad i a l e xpansion and p l a s ti c d e f or m a tion , i s at le ast ab o ut 1.34. 

408, — The method of claim 360, wherein the an isotr o py o f th e pr e de termined portion of th e 
tu b u l ar as s e m b l y, p r ior to the r adia l e xpans i o n and plastic deformation, r a n g es fro m about 1 .04 
te-ab out 1. 92 . 



409, — The-meth o d o f cl a i m 3 6 0, w bere in t he y ie l d-p oint o^ be-^fedetermified p o rti o n o f th e 
tu b ular asseffiblyr-pfior t o t h e r a d iaJ- exp an s ierv-aad-p lastic d e f o rma ti on , r ang e s frem-abouM-T^ 
ksi to about 61.7 kslr 
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494, — TMe-fR€*GG}~^^aif^ 

fiQffefhef-the4Bfey-ter ass e mbly , prioFte4he r adia l-e xpansi o n and p la st ic-deformatio n , i s g r eater 
than 0 .12. 

4Q2r. — Th e m e thod of cla i m 360 , wh erei n the exp a ndability coefficie nt of t he p r ed etermin ed 
portion of4he4ufeular-a-ssemb ly i s greater t ha n th ^xpa-ftdablftty^Geeffid-en t o f t h e o t h e f-pertien 
of4he tubutef^assem b l y . 

493, — T he met ho d o f cl aim 360, wherein th e tub ular ass e mbl y co m p r ises a w e llbor e cas i n g 

494 — The metho d of claim 360, wh e r e in th e tubular as sembly comprises a pi peline 

— Tfre-metho d o f c la i m 3 60^vhafe i n th e tu b u laf ^ss e mbly -eem pris e s a stru ctur a t-su-pfiertr 

— Trie-appara t us o f c lai m 205, w riefein-at4eas t a portion of t he-sleeve-is co m prised o Pa 
fraR§fbte-materiajr 

497, — T h e a p paratus-e^eiai m 205, wh ere i n th e w al!4ritekness-^£4he s l ee v e is v ariabte-r 
ftangikle^aterialr 

49ft — The meth o d of claim 310, w herein the sleeve comprises a variable wat44riiekaessr 

500, — Trie-ap paratus of cl aim 2 0 5, f urth e r co m prising^ 

mean s f or in cre asing t h e ax ia l compress i on l oa d ing c apa ci ty of the joi n t b et w een th e first 
and seco nd tubular memb e rs before an d aft e r a radial e xpans io n a nd plas t ic 
deformation o f the first and seco nd tubul a r m embers. 

504 — Trie-appar at us o f cl aim 205, further c omprising 

n^f^fQf4nereasf n§4he-axial-te n s i o n loadi n g c a pacit^ef-trie^oin^bet we e n th e4ifs^and 
se cond - tub ul a r memriers-befere a nd afte r a r a d ial-e-xpans i o n and pl astic 
deforma ti on of the f i rs t a nd~seeond4yriular membersr 

§02^ — Trie-appafatus-of~eiaim 205, furthef-eemp4singf 
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e xpansio n a nd plastic d e formati on of th e^first and s e cond tubular mem bers^ 

503, — T h e appafatus o f cl aim 205, furthe r com prisi n g: 

means4ena v o i d i ng stfess-nsefs in the j o i n t be tween4he first and-seco n d tubu l af 

me m be rs bef ore a n d aft er a r adia l eKpamfer^nd-plastic d e format i on of t h e first 
aftd-se€9nd4ybulaf~-member-&T 



504, — The-appa-ra tus-of-cla i m 205, further^mffrisin§f 

means for ind ucing stres ses at selected porti ons of the co u pl in g b e t w ee n th e first and 
seeQn44ubBtaf---me p las tic 
deformation o f t he f ir st a n d secoBd-tyfeulaf-me mb ers. 



§05, — The ap paratus- o f clai m 2 05 , wh e r ei n th e slee v e is circumfere nt i al l y ten-sionedi-and 
wherem4he-fifst-aRd^seeond tubular members a Fe-eifsufflfefentially compressed 



5G& — The m e t hod of cl a i m 310, furthe r co mpr isi n g: 
main ta in in g th e s l e eve in circumferent i al t en si o n ; and 

3nH ^prnnd ft thi ilnr mpmhprQ in nirci lmfi 

z*i i \J uuoui I \J luuuiui Frivol i raci o n t v7 r 1 1> crt rr n 



§07, — The apparatus of cl aim 205, w herein t h e sleeve is circumfer e ntial l y t en s ioned; and 
wherein t he first a nd-se cond tubul ar members-are circum f e rent i al l y co m pr ess ed 

§08, — The-appa-fatus of clai m 2 0 5 , w ^refivthe^teeve4 s circumfer e nfe lly4ensioned; and 
wher ei n th e f i rst a n d se c ond tubular m embe r s a r e ci r cu -mferentiall y c omp ressed 

509, — T h e meth od o f clai m 310, furth er comp r is ing: 
ma i ntai n i ng the sle e v e i n circumf ere nt i a l tensi on; and 

maint ainin g th e first -and-seco n d t ubula r members in c torofere ntia l c ompr e s s io n 

540, — The-method o f cl aim 310, further c o mprising-^ 
main tai n i n g th e s{eeve4n-Gifeum f ere nt i a l te nsi on-nan^ 

maintaining the first and second4utolaFmembers in circumferential compres-sfefb 
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3e^pafat-us~e£-etaif 



s e cond -tuk ula r membefs-befofe 
and-aftef-a r a d i al e xpansion a n d plastic deformation o f the fi rs t an d se c on d t u b ular 

m e mbers ar e circumf e r en t i a lly compressed. 



§4^ — T he apparatus of cl a im 50 1 r w here i n the mean s fo r in crea sin g the axial-tens i on lo a d in g 
ea^€tf^f4he^eu^^ the fifst~an4~seeoR€l t ubu lar m embers4^efere^an4~after 

a r adial e xpansion and plastic d e fo r m atio n o f the fi rs t an d s e cond tub u la r membefs4s 
circumferenti a ll y t e nsion e d; and wh e r e in th e fir s t and second tubular memb e rs are 
ci rc umf e r e nt i a l ly compr e ssed . 

§4-& — Tbe-appaf atus o f cl a jffl^QgrA A/ herei n th e m ea ns for incr ea sin §4he-axi a l compression 
an4-teneien4Qadin§-Gapaci ty o f t he cou pl ing be tw eefr4be4n : s^and-second t ub ular 
me m bers b ef ore and after a radia l e x p a ns i on and pla st i c de form at i on of th e4ir st a n d 
5eeen44-ubular members is circumferential^ tensioned; and wherein the fifs-t-and-^eeon^ 
tofebriaf-me m be rs a r e cir cu m fefeRtialty-eomp r eesedr 

544, — T h e ap paratus o f c l a im 5 0 3, wh e r e in t h e m ea ns fo r avo id i n g s tress ri s ers i n the counting 
between the f i rst and-seeon44ubutenmembefs be f ore and afte r a -radlal-e^pans i on a n d 
plastic-defo r mation of the fifst-and-see en d t ubul ar-members is cireurnferentia l l y 
tensioned; and wherein t he first and s e cond tubular m em b ers are circumfere nt ially 
eempressedr 

§4€h — Th e apparatus o f cla i m 5 0 4, wfoerein the m e a ns f Qf4n4uemg-stfesses at selected 

portio n s of the co up l in g b et w een t he f i r st and secon d tub u l a r mem be r s befo r e a nd after 
a r ad i al e xpans i on and p l astic deformation of the f i rst and second tub ular m e m ber s i s 
c ircum ferentially tensioned; and w herein the fi rst and s econd tubular members are 
circumferen tial ly co m p r e ss e d : 

54& — At^xpaRd-abte-tufeula^ssemblyr^em prising^ 
a-F irst tu bular-member 

a-se cond t u bulan-me m be r eeuple44e4fre4irst tubu-lar-membefi 

a fir s t threaded connection for couplin g a portion of4fre first and second tubular 

membersf 
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a second thr e ad e d c onnec ti on-spaced-apa rt fro m4he first threade4^onneeti0R4of 
coupti-Rg-a n o th e r po rt i o n of the-fe&^-and-se€GRd--tBbyjar m e mbe fs^ 

a t ubu l a ^siee v e coupl ed to and r ec e i v i n g e n d portions-oPthe firstaf*d-seco n d t ubul a r 
memb e rs; and 

a s eali n g elemen t p osition e d bet w ee n th e fir st and se cond spaced apart threaded 

eeBBecton^of^eallRg^fHfiterface betweemthe f i rst a-fid^eeend4u^bflaf 

member 

whemn^e-seailn^lem^ 

a n d seco n d t ub u la r m e m b ers ; a n d 
where i n, prior to a ra d i a l exp ansion and p l astic d e format i on of the assembly, a 

pfe d ete rmin ed portion of t h e a ss em b ly has a lo w er y ield p o i nt t h an a n o th e r 

poFtien-of4he-apparatu-&r 



54^ — Thaasse m bl y of c la i m 516, whereimthe-ftfedete rm i ned portio n o f -fee a ss emb ly h a s a 
^%he^4u€tf^it^Rd-a lo wer y ield p o in t pri o r to the ra di a l e x pansion and p l a sti c defo fmatiofOha^ 
a ft e r the ra d-ia l exp a nsion a nd p lastic d ef ormation 



518. Th a ass embl y o f clai m 51-6r4A/^efeifi4he-pfe4eterm i ned po rti omef4he as se mbly has-a 
higher d u c tili t y p rio r t o t he rad ial 'e x pansi o n and p l asti c d eform a tion th an after the r a dial 

tip Hp* formation 



549-: — The asse m bl y of cl aim 516, wherein t he predetermined port i o n of t h e assembly has a 
lower yi e id-po int prior to th e ra€ 
expans i on and p l astic def ormation 



520. — T h e as s e m b ly o f claim 516, wh erein the predeterm ine d port i o n of the ass em b ly h as a 

iaF§er4n-side-dfamete^ 

the tubular assembl y . 



524, — The-assemfely^etal m 5 2 0, fu r th e r c o mprising: 

posit i oni ng ano ther ass embiy-wlthin the pree xisting st R^etofe-ir^ver-lap ping relation to 
the-asse mbly ; an4 

fadiai-ly-e^pandlng^ nd-ptas-tica I ly defofming-the ot h er-assembly^^imthe p r eexisting 
structure; 

w herein, p r ior t o t he rad i al expansion and plastic d ef o r mat io n of the a ssembly, a 
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nrpriptprrninpH nnrtion of th p nthpr accaml 

po rti o n o f th e o t her ass e mbly . 




IU LI JO t 



522, — Th e ass emb ly o f clai m 521, wh ere in t he i nsid e d i amet e r of th e rad i ally exp an ded an d 
plastica lly de formed other p ortion of the ass e mbly is equ a l to the ins i de d iam eter of th e ra dially 
ex p anded a nd ptastiGally^efofm^-e-thef^ortion o f the ot hef-assembl y . 

§2& — Tke-asseffl&v-of claim 516, whefein--the p r e de ter rr wed^ortiorvo^^^ 
com p rises an end p o rti on of th e ass e mbly. 

524, — The assemb ly o f cl a i m 5 16, w herein the predeterm in e d portio n of the as se m b ly 
eempfises-aiataratt^^ 

§25, — The a s se m bly of cla i m 51-6rA/^reif^^ portion of the assem b ly 

co m p rises a p l ura l ity o f spaced apart p redetermined-po rtions of t -he-asse m b ly . 

526, — Th e assembly o f c laim 51 6 , w herein the other portion o f th e ass em b ly comprises an end 
port i on of t h e assembly. 



§2& — The asse mbly of cla im-54& 1 ~w-heFein th e o t hef-pertion of the assembly comprtses-a 
plural it y of s pa ced apa^otheF p o rt io n s of the ass e m b ly . 

529, — The-^ass embly of c laim 516, whe rein th e a s se m b ly c om p r i s es a plu r ali ty of tubul a r 
members^oupled4G-one--anet-her b y co r respendin§4ubuia^Quplings, 

5S-&, — The-assemkJ^ r coupiings comprise the predetermined 

portion s o f th e a ssem^ly^fi4-wherei n t h e t u b u l ar m e m b ers c omprise th e o th e r po rtio n o f th e 
as-semfety-T 

§£4^ — The-a&sembly-Q^GtefiTi 52 9 , wherein one-or m o r e o f th e t u b ul ar c o uptffigs-comfifise-the 
p-redetermined portio ns of t he-assembly. 



■prnhK 




thp ofhpr nnrtinn ni 
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liar mprnhp rQ prvmnriQA thp* 



li-ned-pertk 



one o r m ore op e n ings. 



§34. — The ass e mb l y of clai m 533, w herei n o n e or m o re o f t h e op enings co m p ri se-steter 

§3§, — The as se mb l y of c l aim 533, wh ere in th e anisot r opy f or the p redetermine d p o rti on o f th e 
assembly isigreater4har*-4^ 

§3& — The-assemfely-e^^ 
asse mbly is gr e at e r than 1 . 

§37-. — The a ss e m bly-e f claim 516, wherein t he str a i n hard emn-§-expof^en^o r the 
pfe4eter-mined po rtion of the assembly-is-§reate^-th an 0 .12. 

§3& — The^asse mb ly o f claim 516, w herei n the an i£oirGpy4op4be p r edeter m i n ed po rt ion-o£4he 
assemktyns-g-reater t ha n 1 ; and wh erei n th e s t rai-R4*ar4e n ing e x p o nent for the p re d e t e r mined 

§3& — T h e assembly of cl a im 516, wh ere in th e pr e det e rmine d p o rt ion of the ass e mbly 
Si, 0.01 % Cu, 0.01 % N i, a n d 0 .02 % Cr. 

§4& — The a ssem bly of c lai m 53 9 , w herein4he y i el d po int o f the p re dete rmin e d port i on of th e 

wherein t he yi e ld point of th e p redetermined portion of the a s sembly is a t least ab o u t 65.9 ksi 
after4he-ra4ial-expan s i o n an d pla s tic d eformation 



§44, — The-assembly-oTetaim 53 9 , wh erein t he yfejd-pQfR^Qf4he-predete^ 
assembiy^tef4he-i^4^ an d pl a stic def or m atiorMs-aHeastnabe u t 40 % gr e a ter4ton 

the yield-poin-t-o-^the pr e de t ermined-pertfon of the asse mb l y pr i or to the ra d ial expa-nsfQn-afi4 
plas4iG~deformatioRr 
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^e^-ssembly-G^Glaiff of the 

asse mbly, p not4e4he^d-iaj-^xpans i o n and plastic d e for m a tion, is ab o ut 1. 4 8. 



ibly of claim 516, wherein th e- predeterm i ned po rtion o f th e ass e mb l y 
comp r ises a second st oel all oy com prising: 0.18 % C, 1.28 % - Mn, 0.017 % P, 0, 00 1 % S, 0.2 9 
%-Si, 0.01 % Cu, 0.04~%44lrand-Q^3-^^ 



§44. — T^e^assembly^^la4m 543, wherej R-fee-ytel4-poi n t o f the predeter m in e d por4ion-Qf-t-he 
as s emb ly is at most about 57.8 ksi prior to th e rad i al e xpa n sion and pl ast ic d eformation; and 
wkefeifv4he-^ of tfre-assemkty4s-at4east abou t 74.4 ksi 

aft er th e ra dial expansion and plastic def o rma t i o n . 



§45, — The-asseffl^ly^o^elai m 54 3, whefelf^e^ / i e l d poin t of the pr e d e t e rm in ed po rt -ion of th e 
a-ssemfei-y-a-f-ter the r ad i al expan si on and plasfe-defermat i on is at 4eas^abo ut 28 % grea te r th an 
tbe-ylel d p o int o f the-predetermi ned portion of th e a s se m b ly pri o r to th e radial e x pansion an d 
plastic deformatioBr 

546, — The as sem bly o f claim 543, w h e rein the an i s otrop y of th e pred e te rmined portion of the 
as se mb l y , pri o r to th e rad ia l e xpansi o n an d p l astic deformation, i s ab o u t 1.0 4 . 



547, — The~assembl y o f claim 516, whereln4he-predete r m i n ed-perfe 
comprises a t hi rd stee l alloy comprising: 0.08 % C, 0.82 % Mn , 0.006 % P, 0.003 % S, 0.30 % 
S i, 0.16 % Cu, 0.05 % Ni , a n d 0.05 % Cr. 



"hp accQmhK/ rvf di 
r r Cr otv M f vj t y kj r o rc 

ass e mbly, prior to th e ra dia l e xpansion and p las t i c de fo rm a ti on, is about 1. 9 2. 



§49, — The asse m bl y of claim 516, w here in t he pr e d e t e rmin e d portion o f the assembly 
comprises a fourth ste e l alloy comprising: 0.02 % C, 1.31 % Mn, 0.02 % P, 0. 0 01 % S , 0.45 % 
Si, 9.1 %Ni, and 18.7 % Cr. 



§§©-: — Th e assem bl y of cl aim 549, wh er ein t h e anisotropy of t foe^fedetermlned po rt i o n o f t h e 
as sem b lyr-pfior4o4te-fadial e x pafiSron-and-plastio-defor mat i on, is a bout 1.3 d . 



§§4, — The asse m bl y o f clai m 516, wher e in th e y i eld point of th e p re determin e d po rtion of th e 
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a fte r the rad ial-exp ansion and plast ic d efa mation 

§52, — The a s se mbly of claim 516, whe rein the y ield point o f the pr e determin e d p o r tion of th e 

th e yi e ld p ou^oRh e pr e determined porti efrgf4he^asse mb l y p rio r to th e r a 4i al e x pansio n and 
plastic d e format i on. 

553, — The assembly-eE-etaim 51 6 7 -wherein4^e-anisQtfopy of the-p-red e te rmined-poft-ienof-t-he 
as se rnbty, prior to the radial expansion a nd plast i c de f o r mati on, is at least about 1.48. 

§54, — The-a&sembly o f c laim 5 1 6, wher e i n4be-yi e ld p oin t of the p re d e t er m i n e d por t ion of th e 
a&sem&ty is at m o s t a bou t 57. 8 -ksi p r ior t o the rad ia l exp an sion a nd-plasti c d e fo rmati on ; a nd 
wh-ereifi-the yi e l d po int o f th e pr edetermin e d po rti on o f t h e ass e mb l y is at leas^ a bou t 7 4 .4-ksi 
after the radiai-exp ansi o n an d p lastic d eformatiofb 

555, — The a s se m bl y o f claiffl 516, wh er e in the y ield poi nt of tke-pfedeterroined portion-o£4he 
a s sem b l y af ter the r adi a l expansio n a nd plastic d e f o rmat ion-is^aNeae^ ab o ut 28 % gr eater than 
t-he-y-ield-pofn-^Q^t-he-pf edete r m i n e d port-ioR-of-t-he-a-s-se m b I y prioFto- t he ra 4*ai-expaf£;ion and 

§§& — The asse mbly of cla i m 516 -r^A/fre r ein the-a-ftteo t ro p y of the predetermined portien-oPfoe 
assemb ly , pri or t o th e ra4ialexp a ns ion an d plastic de fo r mat ion, is-at-least abo ut 1.04. 

§§7^ — Th e asse m bl y o f claim 516, wher e in t he anisotropy o f the pr e de t e rm in ed p o r ti o n o f the 
assembly-r^ri^e* 

55-& — Tke-assemfeiy-ef-Gl^^ 

aseembly^^Qf4^the-radial-^xpaR&i0n and plasti€-4efen^-fefv^ a bo ut 1 .3 4 . 



§58, — T h e ass e mbly of cla i m 516, w here in th e ~ anisot r o p y o f th e p r e4etefmmed po rt i on ■ o f-the 
aseembty r -pfiof4o4{^radja^ and-ftestic deforma tion, rang e s from ab oBt-^Q44e~aboyt 
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§60, — Trie-assembiY--0f~cla^ 

assem-blyr-prio-r to t he rad ia l e x pansion an d pla sti c de forma ti on, ran ges fr orchabou t 4 7. 6 k s i t o 
about -§1.7 k si. 

§64, — T h e a s se mbly of clai m 51 6 , wh erein the expandability coe f fic i en t o f th e pr e d e t e rmin ed 
pertien^f4rie-assemri^ prior t o t h e-fa4iat-e-xpansiQn-an4-plas t i c d e fo r mat i on, i s greateE-trian 

§62. — The a s se m b ly of claim 516, w he r e in th e ex pandabi li ty coef fi c i e nt of th e p r e d e termin ed 
poftion-oRrie-assemfel y is greate r than th e e x p anda b i lit y coaffident-o^e-Q#^^pGrtion-Q^^ 
assembly, 

§&& — Trie-assembly of claim 5 1^rwriere i n t h e as s embly c omp rises a welibere c asin g. 

§64-. — The as se mb l y of cl a i m 516, w rier ein the as s embl y comprises a p i p eline, 

§§§, — The asse mbly o f claim 516, wherein the assembl y co mp rise s a structur -ai-su-p-pert, 

§66, — The assemriiy of cl aim 516, wh e r e in t h e annul u s4s-a£4east parti al l y d e fin ed b y an 
irre gul ar surface, 

§67, — Th e a ss e mbly of clai m 516, wherein the annulus i s at least p ar ti a l ly d efi n e d by a to o th e d 

Crcn J ctl/G . 

§§-§•: — The as semhi^a f clai m 516, wherein-the-seaiffig-etemerr^eemp ris es a n el a st o merie 
material, 

§£9, — T h e assembly of c laim 516, wh er e in the sealing-eiemen t co mpri ses a m etallic material. 

§70, — Trie-asse m bl y o f claim 5 1 6 , wher e in t he sealing-eie m en t co m prises an etastemerie-anci 
amRetellfe-matefial, 

§74-, — /Vmetriod-o^ein in g radiaiiv-expandab^ co mp r i sin g 

prevfding^irs^te^la^membe^ 

providing a second-tBbylar-memfeefi- 
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ab l y coupling the first an d s e coi 
apa rt from the first locat i on; 





In-tetface-betwe* 




Li i jn r m arnhfli 
'uicn r J ten viKJVZi 



secofid- fo cation s usi n g a co m p r e ssibl e seal i n g el e m e nt , w here in the firs t t u b ul ar 

fa- bu l a r asse m b ly ; and 
fadialty e x panding and plastically d efor min g the-fabujai^a^embty^ 
wh e re i n, prior to th o ra d ial expansi on and p last i c deformation, a pre de t e r m ine d p ort i o n 

Gf4^e4ubuiar^s-se^ 

assembly 

573, — The-met ho d as de fi ne d i n cla i m 5 71 w herein the se ali n g ele m ent in c l ud e s an i r regular 
s u rfa cer 

573, — The me thod as de f med in c l ai m 571, w he r e in th e sea ling-etemenUn eludes a toothed 
su r f a ce. 

574, — The-methed^s^efined^-n^talm 571 , whefeln4he-sealfng^temer^eR^fises^ 
elasto m er i c m a ter i a l. 

§7§, — The method as de f i n ed4n-eta im 571, wh erein the seal i ng e l eme nt c om p rises a m e tallic 
matefial 



elas t om e r ic an d a met all i c mate ri al 

577, — T^enqRethod-oTelafm 571, wh e r e i n the predetermi ned-pe rtion of the4u^brfafas^efBbty 
tes^a4%^eFd^ty-i4y-and a l o we^yield-poifi^prte-r to t h e radial-expamfofv-and p l a sti c 

defof mation-than-afte r t he radial expansion-arid p last i c d e fo r ma tion 

578, — T h e m ethod-o f cl a i m-^Vwhefein4he predetermined-pertion of the4ubular assembly 
has^4%her-<feoWfty^^ 
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Jon p n ri n lr^Qtip rlpformntinn 

tUI I CJMVJ p iOOxf\CT^\^ >3?t v? 1Tnu vrv3rrT7 

§7-9, — The-meth o d of claim 571, wh erei n t h e predetermlBed^Qftion-of#fe tubular a s sembly 
has a lo w er y i el d po int prior to th e radial expansio n a nd p la stic d e formation than aft e r th e 
exp a n s io n and plas t i c de f o rm a ti o n . 

§S& — The metho d of c l ai m 571 , w here i n the p r e d e t e rmin e d p ort i on of the tubular asse m bl y 

p ortion of the tubular ass e m b l y 

5S4, — The m et h od of claim 571 , furth er comprising: 

fel ation to th e-tu&^paesembl y ; an d 
radially-ex^ 

fifee x is tin g s tr ucture^ 

whefei n, prior to th e-radial expansion-and pl a stic defofmatiofhof4 he tubula r-assembly^-a 
predetermined portion of the ether tubul a r asse mb ly has a lo wer yi e ld point th an 
anetheF-port i on of the oth e r tu b ula r a s sem b ly. 

5&2r. — The meth o d of^af m^g4r-whefej-R-t h e inside diameter of the ra d i a ll y expand ed a nd 
pjastteatiy-defer^^ assembly-is equal to the in s i4e-4iametef~o£4he 

rad i ally e xp and e d a nd plastic ally deforme d other p ortion o f the other tu bul a r assembly . 

— The-me thod of claim 571, w he rein the pr e det erm in ed portio n o f the tub ul ar asse mb l y 
eomprises-amefid-poffon of t h e tu b ular a sse mbly-r 

comprises a pluralit y of pr e dete rmined portion s o f th e tubular assembly. 

— The-method o f cl aim 57 1, w hefem-the-pfedete rmined portio n o f t he-tukulaf as s em bl y 
comprises a pi uf al ity--Qf-&pa€ed-a^a rt pre d e t efflwed-portion^-Q f the tubular-assemblyr- 

— The-method o f c l ai m 5 71 , wherein-the-othe^portio n o f the4y-bular-assembly-compf[s^s 
an end p ortion-Q^he-tobulaF-ass e m b I y . 
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587. — The met h od of claim^74T-wfr^ r por4iorvof4l^Blwl ar a ss e mbly com p r ises a 

pl^faiity^f-efe^ 

§-&&; Th ©■ ■ method of claim 571, vv^erern~'the other porti 
p l u ral ity of spaced apart oth e r po r ti o ns of the tubuta^assembly. 

589, — The me t h o d of c l a im 5 71 , w herei n the tu bu l a r assemb l y c ompr is e s a p l ura ltty-of-tuteutef 

§9& — The-fflet-hod-of-Gla iffl-5^9-whe re i n the-4ybulaf-€QupliR§^GQmprfse-the-pfedeteFmiped 
p o r ti o n s of the tubula r assembly; an d wh erein the tub u l a r me mb e rs com prise the ot h e r po rti on 



§94-. — Thefflethod o f-dai m 5 8 9^whefeif^efte-^H^0re o f t he tub u l a r co u pl i ngs-Gomprise#fe 
pre d et er mine d^QfUo^s-o^e4yfeu te r ass e mb l y . 

§92-: — The method of claim SS & r^wh er ei n ORe or more of the tubular members co m p r ise the 
predetermined p o rtio ns o f the- tubu lar assemktyr 

^he-methed^€iai m- 57-Vwherei-R-t h e pr e dete r mlBed-poftien o f the4ufeylaf -assembly 
3-peBlf^Sr 

594: — Thefflett^d^^la trr^ n on e o r m ore of the-epemngs cempfise-slotsr 

§9-5, — The-methed-of c l aim-SQgrWhe r ei n t he aRfsetropy- f or the-p-rede t er m i n e d portion of th e 
tubular ass e mbly is greater th a n 1 . 

§9§, — Th e metho d of claim 571 , wh e rein the an isotropy fo r the predetermined portion of th e 
fakular assembly is gteate^-hafr-4-7 

§-9-7, — The-methed-of^lai m 571 , whereifhthe s tr aifhhardefiiffg-expoRent for4^^re4etefmined 

§98, — The-RRethed-e^elaim 571, w herein the^msotropy for the predetermined-porti o n o f the 
tubulaf-assembly4s-gfeatef-fean 1; a n d-whe r e in th e str airMwdemB§-e^Qf)eRt-fof-the 



56 



25791.306.04 



5-9-9-; — The metho d o f c laim 5 7 V whe rein t h e pr e det e rm i n ed p o r t io n of th e tubular a sse m bly 
compris es a f irst ste el a ll oy c omprisinc )' Q 065 % > C 1 44 % > (Vi n, 0 01 % > P, 0 002 %> S 0.2^ 
Sv O.01 % Cu, 0.01 % Ni, an d 0.02 % Cr. 

§00-. — The me th o d of claim 599 r^eiei-n4he^e k j p o i n t of t h e p redete rmined p o rti on of th e 
t ub ulaf-assembiy-^^ anaplastic d e for matoni 

and-whe rein th e-yiet d po i nt of the pred e termined portion of the tubula r a sse m b l y i s at l east 
abeut^5r9-te-i-af t er the r adial e x p an sion^nd-pla&t-iG-def or mat-ionT 

§04. — T-he-me-th0d-Q^4aim4>9-9 T -^ 

iy&ulaf-assem bjy - aft ei^ p last ic d e formation is at l e ast ab oy£4Q-% 

greater th an the yi el d point of t he pr e d e t e rmin e d p ortion of th e tubu l ar ass e mb l y prior to the 
fadial-expaF^iofha-nd-ptesti c de fo r m at io n . 

§02, — Th e m e th o d of claim 599, w herein th e a n isotrepy of the predetermined portion of th e 
t ub u l a r as sembly, prior to the radial exp a n s ion an d p last ic de fo r m ation, is abo ut 1 .4&r 

eempfises a seeend^teei-^al l o y co mp r is ffi§4-0^l8 % C, 1. 2 8 % -M n , 0 .017 % P, 0. 0 01 % S, 0. 29 
% Si , 0.01 % Cu, 0. 0 1 % N i, and 0.03 % Cr. 

§04-. — T he meth o d o f cla i m 603, w h er e in the yi e ld point of t he p red e ter m ined p o rti o n of th e 
t ubu l ar asse-mbly i s at most a b ou t 5 7 .8 k si p rior t o t h e radi a l expan si on an d -ptast i c de f or m atio n f 
and-^where in th e yi el d p eint-o Hti e p te determi- n e d portion of the tubul ar as se mbly i s at l ea s t 
about 74,4 ksi-after4he radial expansten-an d plas t ic defamation 

§05, — Tbenrtethod-ef-el^^ 

tubu lar as s e mb l y afte r the radi al e xpan slon-aBd-plastfe-defor mat io n i s aMe ast ab ou t 2 8 % 
greater th an the y i e l d point o f t he predetermi n ed p ortion of4he~ tu b u l a r as s efflfety-prio r to t he 
radia l expans ion-a nd p l asti c de formati o n . 

§0§, — T£ie method o f claim 603, wherein t h e anis o trop y of the-predefefmimd-portion of the 
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§07. — The m ethed-o^eta im 5 71 , 'h ere in the pred etermined-pert i o n of the tu bui ar ass embly 
e omprises a third steel a l lo y c o mp r is i ng : 0.08 ^ 4 C, 0.82 % Mn, 0.006 % P, 0.003 % S, 0.30 % 

§Q& — Tkenraethed-^^ 

tu b ul a r assemb l y , pri or to th e ra d i a l e xpans io n and pl as t ic- d e format i on , i s a bout 1 .9 2r 

§09, — The m e th od o f claim 571, w here i n the prede t ermin ed portion o f the t u bul ar a ssembly 
eemfirises-a-feurth steel-aHoy comprising- ^. 02 % ^ t 4^MMr t ^0 2 % P, 0. 001 % S, 0 .4 5 % 
Si , 9 .1 %Ni, and 18.7 % Cr. 

§4-0, — Thenmethod o f cl aim 609 ^- wh ere i n th e anisotrepy-e£4be p r ed e t e rmined p o rt ion o f the 
tubular assembl y , prior to t he ra d i a l expans i o n an d p l asti c d efor m atio n , is a beu^kg^ 

§44, — The method of e ta im-§?4 T ^efe^ yield point of the^edetermined portion of the 
tub ula r as s e m bly is at mo s t a bou t 46 .9- ks i p r io r to the radial expansion and p l as ti c de form ation 
aftd-where i n the yield point of the predeter mi ned por tion o f t he tu b ular a s sembl y is at least 
about 6 5. 9 ks i afte r th e rad i al e x pansion and p last i c d e f o rma ti on. 

64-2. — Tbe~methed of claim 571 , whefein4he^ield-peifit o f the~predeter mined portion of th e 
tubular assembly aft er the r a d ial e xpa nsion and plastic de form a tion is at l east about 40 % 
gfeat e r thafi4be~yiel d point of the predetermined portion of th e tubular assembly prior to the 
r adi a l exp ansi on and p lasti c d efor mat ion. 

§45, — Th e m e thod o f c l a im 571, wh ere i n th e aniso t r op y^kthe-pre d eterm in e d portion of t he 
tub u l a r assemb l y, pr io r t o the r adial expansion and plastic deformation, i s at le a st a bout 1.48. 

644, — Thefflefhed-ekelaim 571, whereiB4be-y%ld-pei-Rt of the predetermiaed~porti o n o f t h e 
t u bular asse mb l y is at-most-about 5 7 .8 ks i prior to th e radia l e x paasion- an d pl a s t ic defa mation 
aad^/yherein th e yield poi nt of th e~f^e4etermme d p o r t ion of the tu b ular a-ssembl^te-aMeast 
aboy^74r4tei-afte r the rad ia l e xpansi orrar*d-pia sti c d eformation 

645, — Th e m ethod of cl aim 571 , whereiR4he-yiel4-point of the predetermined portion of the 
tubul ar a ss e mb l y af ter-the-^a4ial-expaRsion and plastic deformation is at least about 28-% 
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fad-iale^ pan siofha nd pl asti c d e f o rmat io n . 



64& — TbeH^ethod-Q^ejaim 571, whefein-fee-aRi-sotropy 9f4he-predetefmifved-^ortioj^^ 
tubular asse mbl y, prior to th e radi a l expansion and pla s t ic d e fo r ma t i on, i s a t l east ab out 1 .04. 

647^ — The method of cl aim 5 7 1 , wherein theen is o tropy o f th e p r ede te r min ed p o rti o n o f the 
tabular ass embly, prior to tho rad i al e xpa n s i orv and-pjastic d ef or m at io n, is at least about 1.92. 

64& — The-method of clai m 571, w herein t he^teetrepy-of4he-ftfed ete r m i ned^ertfOR-of-the 
t u b ul ar as s em bl y , pri or to the ra d ial expansion and plastic defo r mation , i s a t leas t about 1 . 3 4. 

§4-9, — The-method o f clai m 5 71 1 wherein-the an is otropy of the p r e de t e rmined po rt ion-ePfche 
tabular-assembly, p r i or to the rad i atexpan s ion a n d pl ast ic-de f or mati on, ra n ges4rem^Qut-4rQ4 
te-ab out 



620. — Th e m ethod of claim 571, wherein the-yield p o int of t he pr e dete r m ined portion of the 
tabular-assembly, prior to the radia l exp ansio n and plast i c d ef ormat i on, range s from a bout 47r6 
k s i to abo ut 61 .7 ksi. 



§24^ — The-method of claim 571, w herein-the e xp andabil ity coeffi eief^f4he^fedeteiTOiBe4 
portion of th e tu b ular ass e mbly, pr io r to the radial expansion and pl asti c d efo r m a t i o n, is gr eate r 
than 0.12. 



622: — Tbe-me t hod o f d-aim 571, whefein- t he exp ar^dability coe ffi cie nt of th e pre d eterm i ne d 
of th e tubular assembly. 



§23. — The-methed-Qf-elai-m 57 Vwhefeln-the4uby la^a&sembly cofflpfises-a-wei lbo re ca s i-ngr 

§24, — The m etho d of c l a i m 5 7 1 , whefeifHthe4ubular-asse m b ly co m p r ises a plpeti-ner 

625. — The meth od of claim 571, wher ein the tubu l ar assemb l y comprises a structura l support. 



626. — The appafatus-efet aim 205, whefein4-he-&leeve comprises: 
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fif&^an d s econd4ufeular-fne mb ers. 



T he a p p a ratus of claim 626 
connect i on; w he re i n the s e cond t u b u l a r m embe r compris e s a second thre a d e d c on n ection 
whefein4h€hfifst^ 

on e o f the t ubula r sle ev es is p os i t ioned in o p posing re l a t i o n to the fifst threa de d c on n ec ti onf-and 
whorei-R-a-yeas^ne of the4ubula^&ieeves i s po s itio ne d i n oppQSfn§-reiat-iQFhte4-he-secGnd 
th re ad e d conn e ct ion 



§28, — The appara tus of claim 626, wh erein the fi r st tubular member com p ris es a fir st t h readed 
Gonneetion^wheroi-R4te-secoRd t u bu l a pmembef-eompr-tees^a-seco n d th r eaded-eennectioni 
whefein4he4i-j^t^nd^^ co nn ecti on s ar e c ou p led to o n e-ano th e r ; a nd wh erein~at 

tea&t-o n^of-t-h^t-u bular-sieev-e s i s no t positioned in -oppesir^ela t ion to the firs t a nd s e c ond 
thfeaded-GomectionSr 



629. — Th e m e thod of cla i m 310, furth er comprising: 

th-reada b ly coup l ing the f irst and second t -u&uia^ffie m bers a t a first loca t ion^ 

thre ada b ly cou p ling t he f i rst a nd se cond-tab-ular m em b e r s at a second-teca- ti on sp ace d 
apart from the~ffrst location^ 

prov i ding a pl-ufati-ty-of-sleevesf-and 

mounting the sleeves at spaced apart lo c a ti on s fo r overl app i ng and c oupling the firs t and 
se c ond t ubuiar-mom b e r s . 



o p po s ing rel at i on to th e first thr e a ded co u pling; and wh e rein at l e ast o ne o f th e t ub u la r sleeves 
is^es4t4oned4n^ppes^ 

§34^ — The-metho d o f claim-6297-wherein at-least-one of the tubuta^&ieeves is no t po s i t i o ned-in 
o pposing re lat i on to 4 h e first and s ec ond thr eaded-co uplin g s r 

632-; — The-apparatus o f claim 2 0 5 , fu r th er comp rising 

a thr eaded-oonneetion fo r c ou pli n g a portion-o f th e f irst and-seoond- tubu l ar m embers^ 

wherein at-ieast a portion of the threaded connection-is upset. 
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634, 



The m e thod of claim 310, furth e r comprising: 

thr e adably coup l in g the first and se cond tu b u la r m e m b ers; a n d 

upaetfing-4he4hfeaded couplingr 



635, — The-appaf atus o f claim 205, w hereln4he firs t t u b ular^embe^urthef^efyp4^s-a^ 

a n nular e x ten si on e x te nding th e r e from; and wh e r e in t h e f l ang e of th e s l ee v e de f ines an 
annular re c e ss f or r e c e iving and mating with th e annular e xt e nsi o n o f the first tub ul a r 
member. 

636, — The m e thod of cla i m 310, wherem4be fi rst tubular m emberT u rthe r c omp dses an a n nular 

e-xfen-sio^^ an d w herein the flange o f t he slee v e d efiaesan annulaf 

fece ss for receiv i n g^aftcMrnati^^ a nnula r ext ensi o n o f the first tu bul ar m e m be r. 

637, — Thaapparatus of clai m 205, further comprising^ 

one o r m ore s t -ress-eoaeentrat or s for conce n fiafia g st re ss e s i n t he-jointr 

633, — The^pparatas~as~defi n ed i n cl a lffl-gSTr^ef^^ str ess Goaeenfiatefs 

co m p ri s e s o n e o r mofe-extefRal-gfQeves-4atoe d in t heTifst-tutoiap-memfeeFr 

&39~. — The-a^p a ratus a s defined in cl a im 637, w herein one or-mere of the-stress con c entrators 
compr i s es o ae- or more internal g r ooves defi ned in the seco nd t u b ular m embe r. 



eompftees-eBe^f^aore-open ing s defined i n the-sleever 

644^ — The^apparatus as defined in claim 637, w^ereln-ane-or-more-af the stress eeaaeatratefs 
eempases-ene o r more-ext ern a l groov e s de fin e d i n th e first t u b uta^me mb er; an d 
whereln^ne-CHHTO^ 
defined in t he^eGoad-tubulaf-memberr 



64-2-: — Th e appa r atus as defiaed4a~elaim 637, w herein-ene-or more-ofithe stress conceatratafs 
€amprise5-0ne-of-mofeH3xt€m^^ 
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whereif^ne-eiHq^ 
d e fin e d in th e sl e eve, 

co mpris e s one or mo r e int e rnal gro o v es de fin e d in the se c o nd tubular m e mb er; a n ^ 
wherein-o n e or m ore of th e-stfess-eencentf at o rs c om ftftees~oRe-eH^^^ 
d e fin e d i - n the s l eeve, 

644, — Th e appa rafas- as d e f ine d in claim 637, w herein o n e o r m ore o f th e stres s c o nc e ntr a tors 

Gompfises^Re-ewTOPe-^ 

one or more of th e s tres s concen t r at ors co m pri s e s o n e or m ore internal gr oo v es de f i n ed 
i n the s eco nd tu bul ar m e mb e r; a nd wh e r e in on e or more of th e str e ss c onc e ntrators 
comfrrtees-ofte o r mo r e op enin gs defin e d in t h e. slee v e. 

645, — The-meth o d of cla im 310, fu r t he r compris i ng: 
c on ce nt r ating stresses within the jo i nt. 

646, — The m etho d a s de f ined in cla im 645, w here i n concentrati n g-stresses-wM^^ 

co m p ri se s usi n g t h e fi rs£4u b ul a r mem ber to con c e n t rat e s t resse s with in th e jo i nts 

647, — The^ethed-as^efine d in claim 64§r-whefein coneen-trating stresses^A/#4Ph4he^-Qlnt 

co m p ris e s us ing the second tubular membe r to concent r at e stresses w i t hi n t h e joi nt . 

64§, — The m et hod a s def ined in cl a i m 645, wh e r ei n con centr a ting s tres se s wit h i n t h ejoint 
ceffiftfises u s ing-the-steeve t o c oncentra te-stresses^A /ithin th e j o int. 

649, — Th^met-hod-as-4ef-ined4B-elaim 6 4 5 , w hereln-eef^eentratin g st-fesse^-wi4hin4he-jofftt 

c ompris e s usi ng the fi rst tubul a r m ember and th e s e c o nd t u bu lar member to concentrate 
stresse^within4-he-jeifltT 

650, — The-methe d as d e f ined i n -etei m 645, w herein c on cen t r at ing-stresses-wi thin thejeint 

co mp ri s e s using th e f ir st ta bular-m ember and th e s lee v e t o-concentrate stress es w ithin 
the joint. 
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theeta-s-defae d in c l am^€4lh-^ s t re s se s w itbijvtbe^oint 

eemptfises-usmg^e-seGGad tu b u I af-memfee^nd-4he-stee¥e t o co nc e ntrat e str esses 
within th e joint. 



&§2r. — The m e th od as defin ed in claim 6 4 5, w herein conce n tr atin g s t resses w it h in th e joi nt 

comprises u sing the first tubuiaF-member, the se con d tubular member, and the sl ee ve to 
conc e nt r at e str esses^ /vit hi n the joint. 



653, — Th e appa fatu s of claim 205, furt h e r com p r is ing 

ffleaBsTer^aii^lBmg-pGFtions of the-fifst-and secortd-tubular member in^rcumferential 
compr e ss i o n fo llow ing th e rad i al exp a nsion and plastic d e f o r mation of th e first 
a n d se c on d tub u lar memb e rs. 



654, — Th^afipa-ratus o f claim 205, furthef^em^i4sm§f 

means-fef-eeRG e n trati n g st resses within the m echanical connection d urtn§4be-ra4ial 
expansi0B-aRd-p]asti^4e f o rma tfon o f the first and secon d tub ular membersr 



-Theapparatu s o f clai m 205, further c o m prising; 

me ans fo r maintaining portions of th e4rs£ an d sec ond t u b ular m embe r in ci r cu mf e r e nt ial 
compr e ss i on following th e radial e xpansion and plast i c d e formation of the first 
af^€i^e€Oftd-t^^ la f^memfeer-s ; and 

means for concentr at i ng stress e s within the mechanical con n e ct i o n during the radial 



irfh pr r-. c 

m a i n ta i n i n g-pe rtio n s of t he fir s t an d s econ d t u bu l a r m e m ber in c i rcu mf ere nt ial 

cemfiressfOB-fetle w in g a-radia l-expansiofhan d plastic defefmation^Uh-e-ftf-stafid 
second tubular m embers. 



65-7, — Tbe- m e thod o f cl alm-340 T -fertl^e r co m p rising : 

ceneenfaatfng st res ses w itWrhthejoIn t du ringa^ a dial exp a nsion and-ptestfe-de f o rm a t ion 
of t he first and second-tu-bu-ta-^membefSv 



— The method of claim 310, furthe^emp%ffi§f 
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co mpr e s s ion fol lewfng-a-radial- 
se c o n d t ubular m e mb e rs ; an d- 
trating str e ss e s within the jo i nt dur i nc 
of th e f i rst and s e co nd tub ula r members. 



— The me thod o f claim 1 , w he rein the carbon co nte nt o f the pre d e term i n ed p o rtion o f th e 
tubutef-assefftbly^ 

fo r t h e predetermined po r tio n o f t he t ub ul ar as sembly is less than 0.2 1. 

§60, — The metho d of c la im 1 , w h erein the carbon content of the pr ede t erm i ned port i o n o f t he 
tobulaf-assemb^s-greate-F^an 0.1 2 perc e nt; and^hereln the carberv^q^jvaierv^^fae4oFfee 
predete rmin ed p o rt io n of the tu bula-F^ssembl^is4ess4ha n 0. 36 . 



§&4~: — AFhe xpan d a b l e t u bu l ar m emto^ wher e in t he ca fbo n con t en t o f th e tubu l a r rn embef-is 
less than or e q ual t o 0 .12 percent; and-wherein the carbon equivalent valu e for th e tubular 
membe r i s l ess than 0.21 . 



— The tubu4aHqRember of c la i m 6 61 , wh e r e in t he t ubula r m e m ber c o rn p rte es-a-w ell bo r e 
easing 

6&3, — An expandable tubu l ar m e mber, wherein the carbo n co n te nt of the tubu l ar m em b e r i s 
greater than 0.12 percent; and wherein the carbon equivalent va l ue for the tubular m e mbe r is 
le ss tha fhQr36r 



664: — The tub u lar me m b e r o f c l a i m 663 , w h er ein th e tu &utef-me m b e r com p rises a w e llbore 
easing 

66& — The appar a tus of clai m 1 4 2, where i n the carbon cont e nt of the pred e ter mined portion of 
tl ^ubul af^ssem^4s-tess than of-eq ual t o 0 . 12 pe rc e nt^and^^ e quiv alen t 
v-a-tue-fe^t-he-pf e d ete mi ned-perto n of the t ub ulaf-asse m bly is le s s th an 0.21. 

— Thea-pparatu s o^Glai-m 142, where in th e carb en-^errtent-ef-the predetermined-pert-len-ef 
the tu^ylar-assemfely-is greater thaf^Q4^-pereent; and whe rein the c ar boi^q44fvaten^a lu e for 
the-predeteRwned-pertiei^^fee-fa to! a r ass embly4s~le5&4ha n-Q-r36r 
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1 7. An expandable tubular member, wherein, if the carbon content of the tubular 
member is less than or equal to 0.12 percent, then the carbon equivalent value for the 
tubular member is less than 0.21 : and wherein, if the carbon content of the tubular 
jgg^mbmLis^mater than 0.12 percent then the carbon equivalent value for the tubular 
member is less than 0.36. 

6@7t- 18. A method of selecting tubular members for radial expansion and plastic 

deformation, comprising: 

selecting a tubular member from a collection of tubular member; 

determining a carbon content of the selected tubular member; 

determining a carbon equivalent value for the selected tubular member; and 

if the carbon content of the selected tubular member is less than or equal to 0.12 percent 
and the carbon equivalent value for the selected tubular member is less than 
0.21, then determining that the selected tubular member is suitable for radial 
expansion and plastic deformation^ 

— A-method-ef^electi n g fatotap-memfeers for ra di a l-e xpans ion and p l as ti c d ef or m a ti on 
compri s in g 
setee4in§--a-t-u^ 

de t e rmin i ng a ca rbon-conte nt o f th e sele ctecU ulwtaHne^ a ca rbo n e qu i v aten-t 

value-fef-the-seleeted tub ul a Fmember; and 

if the carbon content of the selected tubular member is greater than 0.12 percent and the 
carbon equivalent value for the selected tubular member is less than 0.36, then 
determining that the selected tubular member is suitable for radial expansion and 
plastic deformation. 

§&9, — The-appamtus-oM 

the^pafatus~is4ess than o r equal to 0.12 percent; an d wh erein t h e cafbafHsq^^vale^ 
the predetermined portiorH^-the^ppara^^ 
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670, — Th e a pparatus e f-elai m 205, whef ein4-he-€arbon-eonte nt o f the p r e d e t e rmin e d portion of 
the ap p ar afas-te-§feater than 0.1 2 pef€entfaad~AA4 : }efei n the cafbe n e quiv a l en^vatae f o r the 
pre de te rmined portio n of th e apparatu s is less than 0.36. 

674-: — The m e thod of claim 310 , wh e r ein the carbon conten t of the pre d e t ermi n e d portion of th e 
for th e predet e r min e d portion of th e4u&ula^asse m b ly is le ss t ha n 0 .21. 

672, — The m ethod o f c l aim 3 1 0, w h erein th e ca rb o n c ont e nt of the p redete r m i ned por ti o n of-t-he 
tubulaf^ssembly4^^eater-tbafh0.12 pereefitf^d-AA^efeiR-the-^afbon eq u ivalent v alue4of4be 
predet e rm ined portio n o f t h e t u bular asse mbly is le ss than 0 .36. 

673- 19. An expandable tubular member, comprising: 

a tubular body; 

wherein a yield point of an inner tubular portion of the tubular body is less than a yield 
point of an outer tubular portion of the tubular body. 



674, — The exp andab le tubular m e mber o f c l a im 67 3 , w he rein th e yi e ld poi nt of the i nne r tubul ar 
pertief^ef4be4ubuJ^^ 

675, — The-e-xpa^dable4ubu]aFfflember of c l a i m 674, whefein4he-y4eld-pQiR^o^-the inn er tu butar 
portion of the tubular body varies i n an lin e ar fa sh-ien-as-a function of the radial-po s ition w ithin 
the tubular body. 

676, — The-expa ndab le4^but a r mem be^o^Glaim-i 

P o rti on nf tho tnhu L Qr KoHv/ A / ori /a c i n .qi 
Ul l\\J\ I Kj\ CttC? LUU U ICn tJXJKXy TCt1"1UO II J O! 

wi thin the tubular body. 

677, — Tfre-expa n d abl e tu b u lar m e mbe r o f claim 6 73, wh e rei n the yield poi nt of the o ut e r 
tabular portion of the tubular body v arie s as a4unetion-o^-the r a dial position within the tubular 

hr>H\/ 
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6?S- — Tke-expan4ate\e^ 

tu^taf^ortiofi-o^the tu bu l ar body va ries in an Ifnea-^fashion as^a-fu-nct ion o f the radial-position 
wi thin the tubu laf-bodyr 

§7-9-: — The e x p a ndable tubular mem b e r of c laim 677, wh e rein th e yi el d p o in t o f t he out ef 
tfcftotapp&r ti on o^fee4ubulaF-body-vafies i n an n en-4meaFfesfrfo n as a fun ction-o^4he~fad-fa> 
fi os i tio rvw ithin th e tubu lar b ody . 

&%Q-. — The e x p a ndable tub u lar membe r of claim 673, 

wfrefein the y ield point ef-fee inner tubulaF^OFtioFhof^ varies as a 

func ti o n o f th e r a d ial p o sition within the tubular bod y ; a n d 
w-hefeifvt-he^ 

fun ct ion o f the r a dial p osffiomA4t h in t he t ubul a r bod y . 

— The~exp andable tubu tef-me m ber o f c l a i m 68 0 , whefem4he yie ld p oint of t h e-inner t ubula r 
port-ion of the tubulaf-body^va r ies in a line a r fashion a s a-funefen-of the r ad i a l po s ifefH/vithin the 
t ubula r body^and-wt^rein the~yie ld poi n t of the out e r tu-bulaf-poftion-o^the tub ular bo d y v aries4n 

— Tbe^xpandafe-te^&ularn:^^ of the4RRef-4ubylar 

peFto^of4he4u^ a s a f uneti on of t4 : 4e-fadlai^esr^oB^MFH^ 

tubular bod y; a n d w herein the yi e l d poin t of the outer tubula r portion of t he tubular b ody varies in 
a-Ren-ilfiea^fas-hion as a fwetien-ef-the radial position-within t he tubular body^ 



porti o n o f the tu bular b o d y va ries in a n on- l inear fashion as a function of the r adia l p osit i o n 
wittw^fte4u^ 

body varies in a linear fashion as a function of the radial position withi n th e tubula r b ody . 

6€4t — Thee^pafi4a^ of clai m 6 80 , wtwe4fr4he-yieid p o int o f th e inner t ubulaf 

fiOftiQfi^the4^^af-bQdy^ries4n a non 4ima^fe&hiefHas a fu n cti o n of4he-fa4ial~pQSftion 
wit hin th e tu bular^ody^nd-^ p oint of th e-oute r tub u lar p o rt ion-o^-the- tu b ula r 

bo4yA^r4es-ifv^H^QfriiRear fashion as a-femtio n o f t he-raefeH^osifefH^^ 




l i l l I V/ 1 
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&£L£> Thp pynnnH^hl^ ti ihi il.^r mpmhpr nf H^ii m fiR O \ft/h&*rgun th o . rn fp n f f^h.qnrip nf th p \/ iplri 

p o i n t of th e inner tubular p o rti on of th e tub ul a r bod y i s dif fere n -Ubafnt h e r a te Q^otoRge-ef-t-he 
yie ld point of the outer tubular portion o f the tub u lar bo d y. 

— The expan d a bte- tubular m ember of cl a i m 680, w herein the rate of ch a ng e o f the y ieid 
poi nt of t he4fmer4ubul ar portion of t he-tub^-te-Fbed y is di ffe ren£4ha-n the rate o f change of the 
y ield po i nt o f th e o u t er t ub ula r p ortion o f th e tub uia^&odyr 

&&7~~. — Th e m e tho d o f claim 1 , whe re in a yi e ld po in t of a n i n ne r t u bul ar portion o f at l e as t s 
portion of tfre4abatef-assef^ly is I e&s^ha rvchyield-poi n t of an o u tef4u buia r-poft-ion-of-the-portfon 
o f t h e tubu l ar as s emb l y . 

— T h e m e t ho d o f claim 687 , wh e re i n t he y ield-poi nt of t h e i n nei4-u bute^portiGR-oUhe 
tubular-- bod-y^^ it i o n w-ith-ifvthe t ub u lar bod y . 

§§9, — The-method o f oiaim 6 8 8 , wherein the yield point of the inner tubular-p o rti o n of t he 
tu bula r bo d y vari es i n an l in ear fash i on as a funct i on o f th e ra d i a l p osi t io n w i t h i n the4ubuiaf 
bodyr 

699-. — Tbe-method-of-ei ai m 6gg- r wbefein4he-yield-point of tbe-imer-4ubular-port-ion o f t h e 
body. 

6-94: — T h e m e t h od of cl ai m 687, wher ein the y i e l d p o i nt o f t h e oute r tub ula r p ortio n o f t h e 
tubular bod y v arie^-as-a function of the radial po siti efH/vitfwhtbe t ubul ar bodyr 

692, — Tho-mothod-oT-oiaiffl 6 9 1 , wbereifHthe-yieid-poin t of the-outep-tubulai^portio n of tbe 
tubular b od y v aries i n a n lin e a r fashio n as a functio n of the radial position within the tubular 
body. 

693, — The-mothod of c l a im£9Vwi^r^^ o f t h e 
tu bulaf-bo dy va ffes4fvafvnQfr4^ as a funct i on of the-r a d ial pos iti on with i n the tubu lar 
bodyr 
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£yQ/1 ThA mpthnrl nf Hnim fifty \A/hArAi n th A . x /iAlrl nnint nf thA innAr ti ihi nnrtir 

t ubul a r bo dy va ries-as- a fun c ti o n o f t he radial positi o n within t he tubular b o dy; an d w he rein th e 
yield poin t of the ou ter tubular po r tion of the tubular b o dy varie s as a function of the radia l 
positien-within-the-tubular body. 



— The-method^f-ol^ 
t u bu l ar bod y va r i es in a l i ne ar fas h ion a s a fun c ti o n of th e rad ial posi t i on wit h in th e tubula r b ody ; 

fas h i o n as a fu n cti on of the r a dial posi tion within th e tubu l ar body. 



§9€h — The meth o d of cl a i m 6 9 4 , w he rein t h e yi e ld po i n t of t h e in ne r tubular po rti on o f t h e 
tubular -bodY-varie^^ a s a fwetion-o f th e ra d i a l po s it i on w i th i n the tubu l ar body ; 

and- wh e r e in the yi e ld po i nt of the out er tubu l a r port i on of th e tub ula r body var ie s i n a n o n - lin ea r 
fasMefi-as-a^^ 

©ST-, — The m e t hod of clalm-6Q47-wh e re in th e yie ld point of th e inner tubula r p o rt io n of the 
tu b u la r b ody-vafies i n a no n - l ineaf4a shi o n as~a functi on o f t he r adial position w i t hi n th e tu b ul ar 
bod y; and w lwem4fre^yieJd^ 
]ifteaf4asi4ef^as-x^ 



60&: The method - of elai-m~6 94^ wherein the yield point of the inner tubular portion of the 
tubular body varies in a non lin ear fash ion as a f uncti o n of the radi al position w it h i n the tub ul ar 

h nHw qnH whnrpin th n A/ iplH nnin t nf thn m i tnr t nhnLir n nrti n n nf t hA t u h i 

UUUy | Cl rixj VV T ICft CfTrl crTCv y iv-rra p/X/t II Lot U"lCf t/U ctj U U I O I y?\J\ ll\J\ % \Ji ZrrVZ CtXtrt 

l i near fash i on as a fun ctio n o f t he ra d ial p ositi o n w ithlFHth e tubular bo dyr 



§9-9, — T h e m e tho d o f cl a i m 6 9 4, whe re in th e rate of cha nge of the yi e l d p o i nt of th e inn er 
tubula-r^poftiQfi-of th e t u b uia^od y i s d if ferent tharvthen^ate-o f ch a nge o f the-yield-polnt-of-the 
o u ter tub ula r p o rtion o f the tub u l ar b o d y . 



7-OG, — The method of c l a i m 694 r wke^Wr4h^^ poi nt of the inner 

tubx^F^rtio-rr^f4^e4u 
outer4ubular p o r tio n of th€ 
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"70 1 Xhp f^n nr^rr^ tn^ n f pl.^i m i/l? \ A/hprp>in ,q \/iplH nnint of an innt^r ti \\r\\ il^r nortion nf .^t Ipr^ Q t ,q 

i v/ lil \^ iSXyj c? rtilUO vxt orcrri rl h itctj Vv MCrnn t w y I r\3 porrtt t?l d I I I unci ttxfcfta ten pt/1 ut?rl C71 a t I dClcrt or 

portio n of the t ub u l a r asse mbty-ls-less than a yiel d po int o f an Obhte^4y-butaf^efti9fv-0f#>e-p8rtiofi 
e f t h e tub ula r assem b ly . 

— T h e a p pa f atus o f cl aim 7 01 , w he r e in t he yi eld p o i nt o f t h e in n e r t ub u l ar p orti on o f t h e 
fab-u-tar bo dy v aries~as~a4 u nction o f fee"Fa4Mf>esitlefH ^i thin the tubu l ar bod y . 

70^ — Tbe-appa r a tus of cl ai m 7 0 2 , w herein the yield^Offi^Q^e-inne^-tubBta^portiGn of the 
tubular body varies in an lin e a r fashion a s a function of the r a dial position within th e tubular 
bodyr 

704: — The-apparatus of claim 702, whereifHtbe^ield^ portio n of4he 

fabutef^dy^aries-^^ t ub u l a r 
b o dy. 

70& — The appar a tus of c la i m 701 , w herein the yiel d p oi n t of the ou t er tub ula r po r tion of t he 
t-u-bular b o dy v a ries as a fun ctio n of th e r a di al p o sitio n w i th in t h e t ubular be^yr 

7Q& — Th e appar a tus o f c l aim 7 0 5, wh e r e in t he yi e l d point of th e outer tubular portion of t he 
tubu l ar body varies in an linear fashion as a funct i on of th e radial position within th e t ub ul a r 
bodyr 

— The appara tus o f cl a i m 705, w here i n t he yi e ld p oint of the ou t er tu b ular po r tio n o f the 
tub u l ar -bod y va ries i n a n non- l inear f as h i on as a f u nctio n of t h e r adia l p os i t i o n within the tubu lar 
bedy^ 

70S, — The afipafatus-o^-elaiffl 701 , w bereln4be yield point-oTthe4me^tub^l ar po rti o n of th e 
tubular body vari e s as a fu n ction of the radial position with i n the tubul ar b o d y ; and wh e rein t he 
yield poin t of the out er tubu la r p ortio n of th e tubular body vari e s as a function of the radial 
poBitiofHWfthi n t h e t u bu l a r bod y. 

709. The apparatus of claim 708, wh e r e in th e yi el d point of the inner tubular portion of the 
tubwiaiM^dy-var^ 

anchwhereifrthe y ie l d point of the out e r t ub ul a r-portion of the tu bu lar body v aries in a linear 
fashion^s^funoti9R~of4he^ 
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740: — Tke-apparat us of c lai m 708, w he r ei n th e y ieid^in^o^fre4fffie^ 
tu b ul ar b o dy vari e s i n a li near fas hion as a functi o n of t he ra d i a l po sit i o n w ithin the tubular bedyi 
and w herein the yie ld p o in t of t h e out e r t ubu l ar p ortion of th e tubular body vari es in a non -linear 
fash i o n as a fu nct ien-ef4he r ad i al p osition wi thin the t u bu la r bod y . 

744-. — The appa r atus of claim 7 08, w he r ei n th e y iel d p o int o f t henmet^tubular p ortion of the 
ty-kulaf-kody-va r i e s i n an^on-tinear fa shion a s a fanetion o f the radi a l pesitiof^wiifrM 
bod y ; and wh e rei n t he yi eld p o in t o f th e out e r tubular p o rtion of the tubular body varies in a 
linear fashion as a4metief^etehe^ 

74-2, — The-a-ppar-at-u-^of-^ of the4nne r tubbdar p o rtion~o£4he 

toteuiar b o dy varies i n a non - l i n e a r f a shi o n a s a fa netiofhoH^^ w i thin the t ub ula f 

tedy^and^A/i : 3era^ of th e-outef- tubula f-p ortion of th e4utei^laf-body^afies in a non- 

linear fashion as a fun eti on o f t h e-radial position within-4ke tubular bodyr 

74%, — T h e ap p a r atus of claim 70 8, where i n the r a te of chang e o f th e yi el d p oin^of4he4nner 

outer tubular-portion of the tu bu l af-bedyr 

744-. — The appara tus of clain^TOg^A^erein the rate of-otonge of fee yield p o int of the inner 
t ub ular p o rti o n of t he t u bu lar body is different than the rate of change of the yield point of th e 
outer tu b uiar-portioFHQ^the t u bui ar bo dyr 



rnpthnH nf pl.Qim 1 XA /hA txun prior, to the* rad.i.,Ql o yd.q nc i o n anrl n LQ c tti p H p^ fnrm^ ti nn .i t 

— rrrcsrl I \J\jr^xJ\ olCltrrt Vv l lCt Clil prrrtsn vXJ trrv> ratflarCA o r 1 0 1 o I I CM tvJ prtoo"tT^ wl M Id UvJM , — crt 

l eas t a po rt io n of th e tubula r ass e m bl y co m p ris e s a mi c rostr uc tur e co mprising a hard phase 
stru cture and a soft phas e structur e . 



71%, — The-method-ef-elei m 71 5, wkefejfhp ro r to t h e r ad-iai-ex p ansion an^-ptas-ti^defefmatien-,- 
at le as t a p or ti o n o f th e t ub ul ar a ss e m b ly compr is es a mic r ostructur e compr i sin g a t ransitional 
phase-stfuet-wfer 

747^ — T he m ethod of clai m 715, w herein the4wd-f^ase~sfructure comprisee-martensite. 
74%-. — The-method of c lai m 715, w herei n th e s oft ph ase s t ru ctu r e co mpfisee-ferriteT 



71 



25791.306.04 



JAQ-. — The met ho d o f clai m 715 , w he r e in the tramitfenal-p has e structure comp ri s es^fetai-ned 
austentite. 

720, — The m eth od of claim 715, w hefein the h ar d ph ase structu r e co m pr ise s mart e n s it e; 
wh erein t he soft phase structur e comprises ferrite ; an d wherein th e transit i onal phas e structur e 
compris es reta i ne d aust enti t e. 

724, — The m e t hod o f cl aim 715, wherein th e port i on of the tubular assemb l y co mp r isi n g a 
miero-stoeture compfi&fn§~a-h3f structure comp r i-sesr-by 

weight percen t age, abo ut 0.1 % C , a bout 12°/a -Mfir-aftd-ab out 0.3% Si . 

722, — The-app a r at u s o f c l a i m 142, w her e i n a t le a s t a perten-oHhe tubulaf-asse m b ly 
compr is es a m icro s truct u re c o m prisin g a hard phas e structure and a soft ph a s e s tru etoor 

723, — The apparatus of claim 722, wherein prior to the radial expansion and plastie 
defefmat4oR T -at--{ea&^a--poftion o f th e tu b ular as se mb l y co mp r is e s a m ic ro s tr u ctur e com p r i sin g a 
t ra n si t io na l p hase str u cture, 

724, — The ap pa ratu s o f cl a i m 722-7-whereffi the hafd-pha-se-str-u^tufe^ompfi-ses-maftensit-eT 

725, — Th e a pparatus of claim 722, w herein the soft phase structu re compris e s ferrit e . 

726, — The^ apparatus of cla lf n 722, wh e r ei n t h e t r ansit io n al p has e struc tur e co mpr ises-retai n e d 
austen-tite, 

727, — The-afipara4us-e^etalm 722, w hefem4he-hard-phase struetor^comprisee-maftensi-tei- 
wh e r e i n t h e s of t p hase struc ture compr ises ferrite; and where i n the transitiona l phase structur e 
eemprtees-fetaiRed-aus-tentteT 

728, — Th^a ppa ratus-ef--c4a i m---72^w-hef e i n th e-pert i o n o f th e tub u l ar a ss e mb l y co rrpftSH^a 
miGres-tmetu-r-^^^ structure and a-se ft pha se-st ructure comprises, b y 
weigh t perce n t age, abou t 0.1% C, a bo u t 1 .2% 4\fliv^d--abG ut 0.3 % Si. 

729^ 20. A method of manufacturing an expandable tubular member, comprising: 
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providing a tubular member; 

heat treating the tubular member; and 

quenching the tubular member; 

wherein following the quenching, the tubular member comprises a microstructure 
comprising a hard phase structure and a soft phase structure. 



•730, — T^e-fflefeed-of^laim 729r-w^Fei n-the-pr-ovid e d tubutaf-member co mpr- isesT-by^weig ht- 
pereefftafe, 0.0 6 5 % C, 1.44% Mn, 0.01% P, 0.002 % S, 0.21% Si, 0.01 % Cu, 0.01 % Ni , 0.02 % 
CtvOr05%A^OW^Mo, 0,01 % ^Nk^d^4%TW 



734. — Thefflefeod-Q^olaim 72 9 y^efe4n-the provide44ub^la^member compr-tees, by weigkl 
percentage ^. 18% C, 1.28% Mn, 0.017% P, 0.004% S, 0.29% Si, 0.01% Cu, 0.01% Ni, 0.03% 
Cr, 0.0 4 % V, 0.01 % Mo, 0. 0 3 % Nb , and 0 . 01 %Ti. 



7~£2r. — T he m etho d o f cla im 72 9 , w her ei n th e p rovid e d tubular m em b er co mprises, by -we\gbt 
pePGentafe^O.08 % C, 0-82%4dn, 0. 0 0£%-~p T -Q,QQa% S, 0.30 Q /<^Sv&QS% Cu, 0.05 % N i, 0.05 % 
Cr, 0.03% V, 0. 03% Mo , 0. 0 1 % N b, an d 0.01 %T L 



mtefo&tfucfafe-eoffpfismg one o r m of€ 
nick el carbi d e , or titani um c ar b i de^ 



H ti thi tinr mpml 

za tUU trrCn I t Id I t 11 




734^ — The met ho d of cla i m 729, w he r e in the p rovid e d tubular m embe r comprises a 
mierostoetwe-^ or m ore-e f the follow i n g: p e aftite-of-pearifte^4atonr 

m icrostructure co m p r i s 4R§-ene-Qf-mofe o f the-fejtewifvg: grair^eafllte T ^A4d4 : yw^^^ 
mar t ensi t e, v an a d ium c ar bi4e T H ; H€kel-eaf bid e , or trt an-i um c apbider 

— Th e m e thod of cl aim 729, w he-f ein th e h eat tr e at i- n g comprise s-be ating the p ro v ided 
tubulaF-memberfo r about 1 0 m i n utes at 790 °C. 
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7-37: — The~met hod of-Gtaifti 72&7-wheFein the q^nehii^^QiT^fise^-q-ueftoNf^ th e h eaMr-eated 
tubular membef4n-watefr 

73& — T h e me t hod of cl aim 72 9 , w herein f ollowin g t h e qu e n ch ing , the tubul a r member 
€9ffl prises a rr H crostr uetu r e co m p r ising one or m o r e of the^eltewifvg^fer-fite, gra i n pearlite, o r 
ma rtens i te . 

739, — The method of cl a im 72 9 , w here in f o llowing the quenching, th e tubular memb e r 
bamiter 

74ft — T h e m e th od o f cl a i m 72 9 , whefeifFfetiowif}g4h tubulaf-memfeef 
eemp4ses-a-micr ostru -et ure compris i ng one or m o-re o f th e fo l lo w ing: bai-niter-pea r li t e, o r ferriter 



?l-ai-nn 729 j whe rem following the quenching, tl 
comprise s~a^/4eld-st-f e n§t h of abeut 67k s i an d a te ns i l e s t reng th of-abo ut 95 k si. 

-T h e method of claim 729 r ^e^ivfeH^ 

uip otrpnnth nf nh nnt 13 0 U<?.\ 
ynxz crux/ 1 t sh 1. 1 1 ui auuu i rotr^ivOTr 



rp TOO \ A/ho r o i n fo l l n\ A/inn t hia n i lonp H in n tHp> tn f* 
Trrt / vTrrrv_r tun I i vj I ! \j vv 1 1 { y trTx? v^j u c* rt v>i n r ry j tri~ trctt; 

co mp r is es a y ie l d streng t h of a b o ut 6 0 k si and a tens i l e s tr e ngth o f ab out 97 k s i . 



744, 



Th e m e tho d of c l a i m 729, furth er c om p r i sin g : 

radi ally e xpa ndi ng and p lastically deforming the tubular member with i n the pr ee xistin g 
stfucta-rer 



7~4§~. — Th^appar a-t-u-s-of- el a i m 1 42, whefeiff~at4ea-&t~^^ t ubul a r a s sembly 

eemprises a micr estraetbH re com p r i sin g a hard ph ase structur e- a n d a sof t phas e structur e . 
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w e ig ht pef£&pAa%&^Q&& % C, 1.4 4 % Mn , 0 . 0 1 % - P, 0.002% S, 0.2^1 % Si , 0.01 % Cu, 0. 01% N i, 
0^2 % Cr, 0.05 % V, 0.01 % M o, 0.01% Nb , and 0.01%Ti. 



747-. — Th e a ppa r at u s o f cl a im 7 4 5, w he rein th e p ort i o n-of4k e t u b u l a r asse mbly c o mp ri s es , b y 
wei§W^efGentage, 0.18 % C, 1.28 % Mn, Q 7 04-?%4V&QQ^^ Cu, 0.04%0-NIt 

0. 0 3 % C r , 0,0^1 % V, 9,04%- Mo, 0 .03 % Nb , an d 0.01 % TL 



748. — The apparatus of cla im 74 5, wh e re i n the portion of t he tubular assembly comprises, by 
weigfrHae^ef^^ O.OO Sy<^TV^Q3%-^^0% S i , 0.06 % Cu, 0.05%-Mh 

0.05% Cr, 0.03 % V, 0.03 %-M o , 0 .01 % Nb , an d 0.01 %TL 



74ft — T h e apparatus -o^laj^T^^A /h erei n th e p o rtion of the tubul a r ass e mbly compri s es a 
mi^o-str-uet-u^ 

BtekeJ-Garbide, or titajwm carb te ter 

750, — The-apparatu-s-Qf cl a i m 74 5, w her ein the p o rt i on of th e tu b u lar-assemb l y comprises~a 
micro s tr uct wo com p ris i ng o n o or m o r e of t he^eltewH^^peaFtite-er^-p ear l it e str i a t i on. 



if fho fi ihi il 
r i it 1™ tu cm i 

microstructure comprising one e r-more of the foltewlB§f-§fam-peartfteT 
m a rt e n site, vanadium carbide, ni c k e l c arbid e, or tit a nium c a r b ide. 




-752. — The ap pa r at us of c laim 745, wh erein t h e p o r tio n o f t he tubu l a r as s emb l y co mpri ses^ 
mi c rostru cture comprising on e or mere of the followfBg-^fefrtter- grain pearlite, or martensite. 

753, — The-apparat-us of c I aim-74§r- wlw b u I a r a&semb] y-eem p r i s e s-a 

micros tr ucture co m pris ing one or mor e of th e follow ing: ferri te , marte n s it e, or bai n ite. 



754, — The-apfiaratos-o^Glaf m 745 , wh ere in the po rtion of th e tubula f^asse mbly comprtees-a 
rfflcr os tr u ctoe^mprt&fBg one o r m or€H3T#}e4eti0W}^^ 

-755. — The^pparatus^^claf{ :: ^745, wh e rei n the pert4€H : >-o : f4fre-tuteu-[ar assem&ty^omprise-s-a 
yield stre n gth of abo ut 67ksi and a tensile str e ngth of about 95 ksi. 
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7§€h — Tbe^pafatus-ef-el^^ 

yield strength o f a bo ut 82 ksi and ex tensil e s tren g th -e f a b o ut 1 3 0 ksh 

— The appa ratus o f claim 7 4 5 , wh e re i n th e portion of the tubular ass em bly com p rises a 
yi el d s tr e n g th o f about 6 0 k s i and a t e n si le str e ngth of abo ut 97 k sir 

?5&- 21. An expansion device for radially expanding and plastically deforming a tubular 
member comprising: 

an elongated base member; and 

an adjustable expansion assembly moveably coupled to the elongated base member, 
the adjustable expansion assembly comprising a plurality of expansion segment 
operable to expand the adjustable expansion assembly in diameter, wherein 
throughout the expansion at least a portion of the expansion segments overlap in 
the circumferential direction. 



759- — The d e v i ce of claim 758 wh ere in the elon g at e d base memb e r defi ne s a p as s age way 
opeFakte-te^srftew-a flu i d to p a s s t hr ougfo4he elongated-base-membetv 

— The-d-evtee of claim 758-wherein the el ong ate d base-me mbe r c e mpr i s e s a conica l 
member, wherein th e adjustabl e exp a nsion ass e m b l y is o p erable to ex p and by 

r \7 T7 i^r^Cr^tA^\rtov> vi7i oiCtlTTI r ^7 tzr^V V r r ™ rx!7 r r 1 crt C atfjltatauic CJ ArprcTI tolol I c*Ov><c; M ■\xy\y out I tprlOOO d 

lub ric ation syst e m o p er ab l e to p r o v ide lubric ati o n to a su rf ac e o f th e a djustable 
e xpan sio n a s s em b ly . 

7§2- : — The-4eviee-Q^otaf m 758 fu rt h er co m pfising^ 

a n a ctuat o r c o up l ed t o t h e base m e m b e r an d the adjustabl e exp a n sion 

assemblyT^h^actoato 

— The-4eviee o f c l ai m 762 f u rth eFeomprising-f 

a plurality of piv ot al c oupifngs-between the aefaate^-afid the plurality of expansion 
segments? 
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7SA-. — Tbe-devtee-e^-ela i m 76 2 w h er e in the actuatQf4s-Gbese n fr om the gro up-eef^isfeg-efa 
hydimtfte-aetuator, an electrical actu a t o r, a m ech a nic al actuator, and c o mb i-nafciens 
tfrefeofr 

765, — Tbe-deviG-e-e^Glaim-TSS^te^ 

fo^erea-ting a p r es s u r e dr o p a cr os s t he ad}ustabteexp an s i on a ssemb tv-suffieieaUQ 
evef:Geme4he4eFGes^ 

me m b e r wh e n a pres su ri z ed h ydr aulic flui d e ngag e s a s u rf ace o f the adjustable 
e xpans i on ass embl y . 

76& — The de v i c e o f claim 765 wherein th e m e a n s com pr i s e s an engag e m e nt b e tw e en the 
a4fustablee x p ans i on asse m b ly a nd1 - h e-4mef^a l l o f a tu b ular member 

767, — Tbe~device of claim 765 wh er-ei-FHthe-me a n s co m p ris e s a prelimi n a r y expafisioR-mem-befr 

7£& — Th e dev ice of claim 76 7 wh erei n t h e pr e liminary expansion m embe r i s operabte-fe 
expand the tubula^membe^etween 1-1 0% th e desife4-expansioRr 

T6-& — The-de-v-ice-Qf-^l-af m--767----w-he re i n to e-pfelimin ary e xp a n s i on-membef -c-Qmpr-ises-a 

m e m ber and an inner surface of a t ub ular m e m be r 

770- — The device of cl a im 758 furth er c omprising: 

a-^ppeFtmembef-Qoupled to th e base-member, the sup p ort-membe r op eFabie-te 

amaetua tor coupled to th e s upport-member a nd adapted-io-displace t he device 

axiall y th r o u gh t h e tubu lar member. 

774^ — Tbe-devtee- of cl ai m 7 70 wh erei n t he a ct uatems-seiecte d fr o m t h e g ro u p c o nsis ti ng o f a 
hy4 mu \\ G „ aG ^^ c omb i na feffs 
tbefeefr 

772. — The^evice-ef-daim-75&~wl^e re i n the base member is coupled to a-tubular coupling 
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of claim 75 8 wh er 



^mhpr 



774, — The d e vic e of claim 758 wh erei n the b ase-member com pri s e s a conica l flang e atefi§4te 

77§, — T^deviee-oMaif^^ 

co u p l ed t o the conical flang e 

77§, — T h e d ev ice of claim 7 58 wh e r e in the a dj u s t a b l e e x p ansion ass embly comp r ises a m eaf^s 
fG^pr-evertin§-a x ial grooves in a4ubbilar^fflembeFwhen4he^expansien--devi€e--fe 
displac e d ax iall y t h ro ugh th e tubular mem be r. 



77-7-; — An exp a n s i o n de vi ce for ra dially-exp and i n g a nd pla s t ieatiy~de forming a tubular m e mb er 

an- e l ongat ed b as e mem be r com p ri s in g a c onical member along4he4eng-tb 

thereof 

an actuat o r coupl e d to th e-base-member; and 

— a plurality-e^expa ns ion segm ent s counted to t he conical mem b e r a n d the 

a c tuat o r , wh e reby, upon- actuati o n , t h e p l u -r al i ty o f e xpansio n se gments- ar e op e rab te4Q 
ex^an^H n-dia-metef-by-^ i splacf ng-a long the-cenlcat-fnembe r , wh erei n th r ou§beuUhe 

circumferen t i al d ir ection. 



778, — The d e vi ce of claim 777 wherein th o elongated bas e m embe r defin e s a pas s a g eway 



779, — Tbe-deviGe-of-el a i m 777 w befelfHtbe-aetoe t o r is seleeted-frem t he g ro u ^onsist-i ng-of-a 
h ydra ulic a c t u at or, an electrical actuator, a me c ha nic al act u ator, and combinati o ns 
thefeefr 



780, — T h e de vi ce o f c la im-TTT^u-rther co m prising 

a4ubfteatio*^system^pefa^ lubri c ant bet ween4he-fil ural i ty of 

expafvsiof^segmef^^ 



784, — The-4eviGe-e^ctefm^^ferther^ompfteifig4 
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a pluralit y o^ivotal^ufitogs-fef^y^ln g th e a c tu a tor-t o the p l urality of 
*ien-se§-mentST 



782-; — T44e-dev4€e^&lain^^ 

for creating a pr e ssure d rop across t-he a djus table expansion asse mbly s u ffi c i e nt to 
overcome tke-ferees-neces s a ry to r adially expand and^lastieall^deform a tub u l a r 
membeFwhen a p res s urized hyd r au li c f l u i d e n g a ge s a s u rfac e o f th e plwatit^of 
ex^ansion-segmenter 



783-; — The-de v ice o f cl a im 777 v^ere^fvfee^base-member-is-GOupted to a tubulaf-ooy-plmfr 
784: — The-deviee--^ 

7-8&; — The-device of c l a i m 777 w herelr^the-pkj^aii ty of expansion-segmente c o m pr is e a m eans 
fef-pr ev e nting ax ia l gro oves in a t ubu l ar membef-AA^eR-fee e x p an s i on-deviee4s 
dispteoed-axiati y t hrou g h th e4utola^memberr 



78§- ; — An expan s io n d -evioe for r a diall y expan d i n g an d pla st ica l l y de fo r m ing a tubula r member 
compr isi ng: 

a prelimin ary expansion m ember coupled to the elongated base member; 

an-aetuatef-ee^pled to the b ase-member; and 

a plurality of ex pansion segmen ts c o up l ed to the c o nical me m b e r and the 

aGtuater-7-wfoereby, upon actuation^e-plurality of e x pansien^egmente-afe-^era&le-te 
ex pand in di am ete r b y dis p l a ci ng a l on g th e c on i c al m e m b e r, wher e in th ro u g hout t h e 
expans io n a i-teas t a p ortion of th e iafa^titY-of^ 
circumfe r ent ial direction. 



-78-7-. — Thedevioe of cl aim 786 w kerei- n the e l o ng ated-base-memfeeFd efines a p as sa geway 
oper ab le4o^atiovv L a flui d t o p ass t h ro u gMheeten g ated base m ember 

788, — Tfre-deviee-of-etaim 786-wfrefein the preliminary expansion-membef--eemprises-a 

l ubrication system op e rable to provide lubr ica t io n b etw e en th e preliminary e xpansion 
m e mb e r and an inn er s urface of a tubular m e m b er. 
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78& — The-devtee-ef-etetf^^ th e^etuatof4s^eeted4ffim4Me group consisti ng-of-a 

<y/4imiti^a€tuater, an el e ct rical a ctuat or, a m ech a n i c a l actu atefr-afid- com b inat i ons 

79& — The-deviGe-Gf-Glai m 78 6 f u rt h er co m p r i s ing 

a lub r ic at i o n s yst em o p er a b l e to p ro v ider lubr ican t between t h e pl ur a lity of 
e^a^s-tef^se§fBef}-ts^d-a n i n nei^rface^^tufebftaf^emhefr 

794, — The d e vi ce of claim 786 further comprising: 

a plurality o f pivota l c ouplings for coupling the actuator to tho p lurality of 

expansion-segmenter 

792: — The-deviee-of-etai m 786 wher ei fi4he-pf eli m in ap / e x p an siom^Rembe r i s ope r afele~te 

crea te a p ressur e drop across th e p relimi-n ary e x pa ns ion-membe r suffic i e n t to ov ercame 
the-fofees-^ec es sary to radi a ll y exp and and-pl a stically defor m a tu bula^membe^when-a 
pressurised hydraulic fluid engages a surfaceef4he preliminary expansion member 

-7-93, — The-devtee-o^etaim 78 6 wher ein4be bas e memkef-is-eo u p I e d to a t u bu lar co u p l ing . 

^g^A*efeffv4be-devfG^ 

^e-devfee-of-elaim 78 6 whefej-n4he-plur G lity-efexpansion segments-eempf 
for p revent i ng a x i a l grooves in a tubula r mem ber w h e n t h e e xp ansi on d e vi ce is 



796. — AF^e*paf^efv4eviee4ew^ 
co mp risi ng : 

an^engated-ba-se^embe^e© 

thereof 

aR-f-ffst-aGtuater-GOuple^t-^4-he b ase memhef^ 

aGtua4efrWhefehy^^ 

e xp a n d i n d i ameter b y d is placing a long the conical me mb e r, w hefeifh throughout th e 
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a-su fipoi4-me m b e r coupl ed to t he base m e mb e r, th e supp o rt m e mb er o pcra bl-e4Q 

secure to the i nner s u r f ac e of a tubular memb e r; a ad 

a s ec on d actuator co u pl ed to t he b ase and th e support membej^and a dap te d t o 
d4s-pla-ee4he-4e¥tee^fall^4tyough the tubu lar member-: 

£9-7, — The-4e-v-ice-Gf-el-aim-~7-96-A¥hefein th e e tongated^ase-fflembef-def i ne s a-pa-ss-ageway 
oper-able to al lo w a fl u id t o pa ss through the e longat e d base memb e r . 

7-98, — Tbe-de vice of claim 796 - wher e in th e f i rst ac tu ato r is selec ted from th e group consisting 
ef a hydra u l ic actuator, an e lectrical actuat or, a m e chanica l a ctuator, and combinations 
thereof 



790, — Tbe d e vi ce of c lai m 79 6 whefein the second a c t u at o r is se le ct ed fro m-the group 

GGftsistfng of a hydraulic actuator, an electrieal-aetuater, a mech a nical actuator, and 
eombfftatiens th e reof . 



800r 



-The d e vi ce of cla im 7 96 furt h e r com p rising^ 

^3 h ih ricn t i nn Q\ / cta m,,,nn a rahlp tn nrn w ir lp .i h ihripr^nt b \pii\Aic 

C* I LAXJ I iV>QUwr J Oy OICI I I C/ |C7 ~iCTt/ T\_? t\Zf IJl \J V i\J \2 C3 J U vJ\ I V>L3 lit tzl\5 xY\rC 

expansion s e gments and an inner surface of a4ufebfef-me m ber-r 



804. 



The d e vice of cl a im 7 9 6 fu rt her comprising: 

a plurality of p i v o ta l co up lings f o r c ouptirKjj-tbe first actu at or to the plurality of 

expa ns ion-^egmefter 



§0-2, — Tke~devte€H2f-claifT^ 

f or creating a pressure drop across the adjustable exp ansion assembly su f ficient to 
0vereeme4be4eFees-B 

membef- when a p r es sur i z e d h y dfautie4kjid-en gages a surface of the plurality-of 
expans^en-segmenter 



808, — Tbe-de-v-iee o f c l ai m 79 6 wherein the base membef4s-€eu^ l ed to 34ubu(ar-Geupting,- 
804, — 4be-deviee-eMa4ff^§™where 
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§0£h — T he d e vice of c la im 7 9 6 wherei {^y : *e-fi}w^t se gme n ts com pftee-a-meafts 

f or p re v en ting a xial gr o ov es i n a t ubu l a r mem be r w h en th e-ex p an si o n d evi ce is 
d is p laced a x i a ll y t h rough the tubu l ar m e mbe r 

gQS-r- 22. A method for radially expanding and plastically deforming a tubular member 
comprising: 

providing a tubular member, the tubular member defining a passage 

therein; 

locating an expansion device in the passageway defined by the tubular 
member, the expansion device comprising an adjustable expansion assembly, 
the adjustable expansion assembly comprising a plurality of expansion segments 
operable to expand the adjustable expansion assembly in diameter, wherein 
throughout the expansion at least a portion of the plurality of expansion 
segments overlap in the circumferential direction; 

expanding the adjustable expansion assembly; 

displacing the expansion device along a longitudinal axis through the tubular member; 
and 

radially expanding and plastically deforming the tubular member along the longitudinal 
axis. 

§0-7, — The method of claim 806 furthe r compr i sing: 

cr ea ti ng a press ure drop a cr os s th e expansio n s uffici e nt to o v erco m e th e forces 
necessary to radially expand and pl as t i cally d e form a tubular m e m be r by providin g a 

§©& — Armefted 

23. A method of increasing a collapse strength of a tubular member after a radial 
expansion and plastic deformation of the tubular member using an expansion device, 
comprising: 
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reducing a coefficient of friction between the tubular member and the expansion 
device during the radial expansion and plastic deformation of the tubulai 
member: and 

reducing a ratio of a diameter of the tubular member to a wall thickness of the 
tubular member. 



24. A system for radially expanding and plastically deforming a tubular member comprising: 

pro v i din g a tubul aH^ember, the tubul a r m embe^de f in i ng a pa ss agew ay ther e in ; 

loeafeg^afhexp ansion d e vic e in the pa ss a g e way d e fined b y-the tu bular member T 

the-expaRsi&R-deviG^ 

expaftsien-membe r , t h e adjus tabl e ex p a n s i on a s se mbly comprisi n g a pl ur atit^of 
e xpansion segments op erable to expan d th e adj ustable exp an sion assemb l y in 
dia-meter, wher e in througho u t the expansion at le a s t a po rti o n o f t h e pl u r a tit^of 
expansion-se gm e nts o ver l ap i n th e circum f ere ntial d ir e cti on^ 

e xpandin g the a dj us t a ble expansi o n as s emb l y; 

efeating^a-pre ssu re - d rop-acro s s t h e preiimm^^ me m beFto-Gvereome 

t h e forc e s n e c e ssary to radia l ly e x p an d and plastically deform a tubul a r m e mber; 

mftmhp r ,' „„ an d 

rtlCr J IUCI j and 

l comprising: 
a tubular member: and 

an expansion device positioned within the tubular member; 

wherein the coefficient of friction between the tubular member and the expansion 
device is less than 0.075: and 

where^ the tubular member to a wall thickness of the 

tubular member is less than 21.6. 
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25. A method of radially expanding and plastically deforming th e t u b ul a r me mber a l ( 
lo ng itud i n a l axisr 



expansion de vtee f or e xpand ing-a4ulwlaf^e m ber c o m pris i n g : 
— an elonga ted base memb e r; 



expansion a sse mbly^GomftP teing a p l u fati-ty-ofrffleans for expan4in§4he e x p a nsion 

meaf^fe^-o vef lapfii n g th e pto-raltty-o^ea-Rs f or e xp an€tin§4he-expaneieft 

assefflfe4y4t^a--^^ n thro ug h ou t e x p a nsion 

S4& — The-device o f claim 80 9 furth e r comfeRsin§4 

me ans for prov iding l ub ric ation b et w ee n th e-expansio n as s emb l y and an i n n e r 
surf-aGe--of^4ubwlar-memberv 



£44: — Th e d e v ice o f cl aim 809 f urther compri s ing: 

means for creating a pressure drop across the expansion-assembly s u fficient4e 

ove r co me t h e forces ne cessary to radial-ly-exp and and plastica l l y d e form a tubular 
membeRA^hen-a-ppessufged h y d rautiG-faid-engages-a~~s u rf a ce otehe-expansien 



§42, — The-de vi ce of claim 8 09 furth e r comprising: 
meafvs4ef^FeveR&R§~axi^^ 

€tevfG€H- s displa ced ax ially through t he tubular member. a tubular member using an 

expansion device, comprising : 

guenching and temperingjhe tubular member; 

positioning the tubular member withmajpreexisting structure; and 

radially expanding and plastically deforming the tubular member. 



26. A radiajlyj^ and pjasticall\rdeformable tubular member, comprising: 
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a_yield strength ranging from about 40.0 ksi to 100.0 ksi: 

a_ratio of the yield strength to a tensile strength of the tubular member ranging 
from about 0.40 to 0.86; 

ajopqitudinal elongation of the tubular member prior to failure ranging from about 
14.8% to 35.0%: 

a width reduction of the tubular member prior to failure ranging from about 30% to 
45.0%: 

a width thickness reduction of the tu bular mem ber prior to failure rang es from 
about 30.0% to 45%; and 

an anisotropy of the tubular member ranges from about 0.65 to 1.50. 

27. A method of manufac turing a t ubular member, comprising: 

fabricating a tubular member having intermediate properties: 

positioning the tubular member within a preexisting structure; 

radially expandin g and plasticall y defor ming the tu bular membe r within the 
preexisting structu re: and 

baking the t ubular m ember within the preexisting structure to convert one or more 
of the intermed iate pro perties to final properties. 
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